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INTRODUCTION. 


The Review for September, 1895, is based on reports from | used together with trustworthy newspaper extracts and special 


The WeatHer Review is prepared under the general edi- 


classified as follows: 149 from Weather Bureau stations; ¢,i9) supervision of Prof. Cleveland Abbe. Unless other- 
35 from U. 8. Army post surgeons; 2,416 from State Weather | wise specifically noted, the text is written by the Editor, but 


Service and voluntary observers; 34 from Canadian stations; the statistical tables are furnished by the Division of Records 
, : : , and Meteorological Data, in charge of Mr. A. J. Henry, chief 
96 received through the Southern Pacific Railway Company ; of that division. A special acknowledgment is made of the 


and 30 from U. S. Life-Saving stations; international simul- hearty cooperation of Prof. R. F. Stupart, Director of the 
taneous observations are received from a few stations and’ Meteorological Service of the Dominion of Canada. 


CLIMATOLOGY OF THE MONTH. 


GENERAL CHARACTERISTICS. over the northern parts of the interior; the greatest deficits 
The mean temperature was deficient in the extreme south- a — and Port Arthur, 0.11; Winnipeg and Minne- 
osa, 0.10. 


ern and northwestern borders, but throughout the greater) 
part of the United States was decidedly above normal. The, 
precipitation was in excess in Oregon and adjacent regions, 


As compared with the preceding month of August, the pressures, 
reduced to sea level, show a fall in southern Florida, southern 


i lsewhere. ipitation California, Washington, and in a small region in Montana, 
North and South Dakota, and Iowa, but a rise over the rest 


shows a continuance of the drought in the Middle Atlantic, , : ie 

Ohio Valley, Lake, and adjacent regions. The rivers have of the country. The maximum rises were : Washington and 
continued at an unusually low stage of water. The principal Northfield, 0.11; Boston, New Haven, New York, Philadelphia, 
storm of the month was that which passed over the Lake Baltimore, Columbus, Ohio, Cincinnati, Indianapolis, and Lou- 
Region during the 28th and 29th. As a rule the month was isville, 0.10. The greatest fall was Tatoosh Island, 0.08. 

free from general storms of any importance, but severe local | The regular diurnal variation in pressure is shown by the 
storms occurred. . hourly means given in Table V for 28 selected stations out of 

67 that maintain barograph records. 


ATMOSPHERIC PRESSURE. 
{In inches and hundredths. ]} AREAS OF HIGH AND LOW PRESSURE. 


[By Prof. Frank H. 


The distribution of mean atmospheric pressure reduced to 
sea level, as shown by mercurial barometers, not reduced to| The tracks of eight areas of high pressure, including the 
standard gravity, and as determined from observations taken subdivision to number VI, are plotted on Chart IV for the 
daily at 8 a. m. and 8 p. m. (seventy-fifth meridian time), is) month of September. This chart shows that the centers of 
shown by isobars on Chart II. That portion of the reduction high areas linger more persistently near the coast lines than 
to standard gravity that depends on latitude is shown by the in any other portion of the United States. On the north 
numbers printed on the right-hand border. Pacific Coast there is such an accumulation ; also in the neigh- 

The mean pressures during the current month were highest | borhood of the south New England coast; a single high, No. 
over the South Atlantic States, and were also high off the III, hung near the Carolina coast for sever days (September 
coastsof Washingtonand Oregon. The highest were: Charles-| 16 to 23), during which interval the eastern districts were 
ton, 30.11; Knoxville and Chattanooga, 30.10; Fort Canby, maintained at unusually high temperatures, and a severe 
30.07. Mean pressures were lowest in Arizona, and were also drought prevailed. With the exception of No. III, the tracks 
low in the Canadian Provinces. The lowest.were Battleford, all lay north of the thirty-fifth parallel. 

29.81; Yuma, 29.77. The tracks of nine low pressure areas are plotted on Chart 

As compared with the normal for September, the mean pressure |I, and they are so strictly confined to the northern circuit, 
was in excess on the south Atlantic and Gulf coasts and on the | near the mean track, that, with one instance excepted (No. 
coasts of upper California, Washington, and Oregon. The) VII, for thirty-six hours), they all lie north of the fortieth 
greatest excesses were: Charleston, 0.05; New Orleans and parallel throughout their course. Six originated near the 
Galveston, 0.04; Fort Canby, 0.06. Pressures were deficient | eastern edge of the high land or the Rocky Mountain Divide, 
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and two on the north Pacific Coast; all passed eastward over 
the Lake Region, five of them reaching the Gulf of St. Law- 
rence. 

The month of September was dry, in general; the second 
half of the month was very warm east of the Mississippi 
River, though the districts of the Northwest were quite cool, 
if not below normal. During this period the eastward circu- 
lation was stagnant, and the high temperatures of the East 
were associated with this condition. 


Movement of centers of areas of high and low pressure. 


Ave 
First observed. | Last observed. Path. 
High areas. 0} o | o | © | Miles. Days. Miles, Miles. 
la-m.| 7pm @ 2,210 6.5 4.1 
| 4.pm.| 41) 125 /10.p.m. 41) 72 3,730 60 62 2.8 
lla-m. 106 78 3,64 12.0 38 12.6 
38 124) 15,a.m. 46 109 1,189 20 500 24.5 
16,a-m. 1% 17,p.m. 47 121 40,15 30 13.3 
2.a.m.| 14 44 67 4,330 5.5 787 82.7 
41, 111/2p.m. 122 680 1.5 40 17.4 
ct 47) 46 60 3,400 4.5 709 31.9 
123 80,p.m. 38 1,860 3.5 582 28.1 
Sums......... Ne 21,520 43.0 4,083 ...... 
Mean of 
Mean of 43.0 | | 
| | | 
Low areas. | | i 
cass a.m.) Sa.m. 1,380 40 345 14.3 
109 47 7) 2,380 35 680 
7,p.m.| 51| 121/13,a.m. 62 3,210) 5.5 584 24.2 
lla.m.| 1% 9 1,84) 3.0 618 2.5 
kal 19a.m. 4 68 2,950 4.5 656 «27.2 
54) 15 1,710) 35 489 @.3 
20,p.m./ 39) 104) %am. 47) 6) 2510 3.5 717° 2.8 
114/27,p.m. 48 61) 2560 5.0 21.3 
Z,a.m., 109 30,p.m. 48 66 «2,380, 3.5 680 
Mean of 9 
Mean of 36.0 


HIGH AREAS. 


I.—The month of September opened with a large high area 
covering the central valleys, the Atlantic States, and the 
Rocky Mountain Slope, central near the southern end of Lake 
Michigan. The barometer was relatively low over the Gulf 
of St. Lawrence and over the extreme northwestern districts, 
but there was no well-defined storm center in the rear of the 
high. Rain was falling along the Atlantic Coast from Maine 
to Florida, though the weather was fair in the interior. The 
temperature had fallen in the Lake Region and risen in the 
upper Missouri Valley. The high moved slowly eastward to 
the Virginia coast by the 2d, then northward to New Eng- 
land on the 3d, 4th, and 5th, and thence to the Gulf of St. 
Lawrence on the 6th and 7th. Its eastward progress was 
accompanied by light rains in the Gulf States from the Ist 
to the 3d. After that the rain area formed on the western 
side of the high in the Mississippi Valley, and crossed the 
Ohio Valley and the Middle States on the 4th, 5th, and 6th, 
and also the southern portion of New England, on the 7th. 
The temperature variations were all slight in the eastern dis- 
tricts during thistime. 

Il.—This area of high pressure formed on the Pacific Coast 
in Oregon on the 5th, crossed the mountains in Washington 
on the 6th, moved to Iowa on the 7th, Pennsylvania on the 
8th, and dissipated in New England on the 10th. Rain fell in 
the northern Rocky Mountain Plateau, as it advanced east- 
ward, during the 5th and 6th; also showers occurred in the 
Gulf States on the 7th, on the south Atlantic Coast on the 
8th; 9th, and 10th, but fair weather prevailed in most States 
during this period. A temperature fall of 10° to 20° accom- 


panied the high in the mountain slope on the 6th. and in 
the Lake Region on the 7th. Frosts were reported in Mon- 
tana, South Dakota, and Nebraska on the morning of the 
7th, being the earliest of the season, but they did not extend 
eastward beyond the Missouri Valley. 

I1I.—The next high area was one of remarkable duration, 
namely, from the 11th to the 23d. It commenced in Manitoba, 
moved down the Red River Valley to Lake Superior on the 13th, 
to the New Jersey coast on the 15th, to the South Carolina coast 
on the 16th, where it continued, with some uncertain motions, 
till the 23d. The formation of the high in Alberta produced 
showers in Montana and North Dakota on the 11th, but the 
weather became fair in front of the high till the 12th, p. m., 
when slight Lap saver ye set in on the 13th in the Ohio 
Valley, but again cleared up in a few hours. After the high 
reached the Atlantic Coast, on the 15th, rain set in on its 
northwestern border, in the Lake Region, the low pressure 
configuration being poorly defined. This followed the south- 
eastward movement of the high, and covered the Ohio Valley 
on the 16th, touching the Atlantic Coast on the 18th. A 
second area of rainfall passed along the northern border of 
this high on the 18th and 19th, falling for the most part in 
‘the Middle and the southern New England States. From the 
11th to the end of the month a severe drought covered the 
States east of the Mississippi and south of the Ohio River, 
during which a moderately high barometer prevailed, with 
dry, hot winds from the south and southwest. Cooler air, with 
precipitation, passed eastward to the north of this high in a 
series of three waves, covering the Lake Region and the Mid- 
dle and New England States, with the usual weather changes. 
The maximum temperatures ranged above 90° for several 
successive days (19th to 25th) in the south Atlantic and the 
Gulf States. 

IV.—This high formed on the middle Pacific Coast during 
the 13th, crossed the mountains to Montana, where it disap- 
peared on the 15th. It showed no noteworthy features. 

V.—A feeble high covered the north Pacific Coast districts 
during the 16th and 17th, influencing the weather conditions 
a age i except to produce a few light showers on the 
16th. 

VI.—This high formed on the middle Pacific Coast on the 
20th, and, crossing the United States, arrived at the Atlantic 
Coast on the 25th. On the 22d it subdivided in Utah, the 
‘subordinate VIb passing northwest to the Pacific Coast on the 
(24th, while at the same time Vla was approaching the New 
'England States. VIa passed to the Columbia River Valley 
on the 20th, to Utah on the 22d, Oklahoma on the 23d, 
Pennsylvania on the 24th, and Maine on the 25th; VIb 
moved from Utah on the 22d, Idaho on the 23d, and Oregon 
on the 24th. On the 2ist and 22d a trough, with precipita- 
tion, formed in front of the high and covered the Missouri 
Valley, together with the south-central Slope. The rain 
advanced with the high and fell in the Mississippi Valley 
generally on the 23d, but the high passed eastward with no 
further rainfall of importance. Decided temperature falls 
occurred in the Rocky Mountain Region on the 20th, in the 
Missouri Valley on the 21st, the southern Slope on the 22d, 
the upper Mississippi Valley and the Lake Region on the 
23d, and New England on the 24th, but failed to reach the 
heated territory south of the Ohio Valley. Killing frosts 
occurred in the Missouri Valley on the morning of the 23d, 
and in the Lake Region on the 24th. 

VII.—This is another high area that traversed the United 
States. It formed in Washington on the 25th, moved to 
Nebraska on the 26th, Lower Michigan on the 27th, the 
mouth of the St. Lawrence River on the 28th, and Nova 
Scotia on the 29th. It caused some precipitation in the 
lower Mississippi Valley on the 26th, when it was central in 
Nebraska; also some frost in the lower Missouri Valley on 
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the 27th. Its passage eastward was marked by clear weather 
in all the districts east of the Mississippi on the 28th, with 
frosts in the lower Lake Region and Ohio Valley. On the 
29th a low followed in its rear, with precipitation in the east- 
ern Lake Region. Lower temperatures were experienced 
generally throughout the Northern States on the 26th, and 
these spread to the South Atlantic States and New England 
on the 28th. 

VIII.—The last high area of the month originated in Brit- 
ish Columbia on the 27th, and moved to eastern Montana on 
the 28th, eastern Nebraska on the 29th, and Missouri on the 
30th, where it was at the end of the month. A low with 
limited precipitation formed in front of this high in the 
upper Missouri Valley on the 27th; the entire system drifted 
eastward; rain fell in the upper Mississippi Valley on the 
28th, the eastern Lake districts on the 29th, and New Eng- 
land and the Middle States on the 30th. A decided fall of 
temperature took place on the mountain slope and the upper 
Mississippi Valley on the 28th, generally east of the Missis- 
sippi and also in the extreme Southwest on the 29th, and the 
Atlantic Coast States on the 30th. This high produced frosts 
in the lower Missouri Valley on the 29th, with an extensive 
frost area covering the upper Mississippi Valley, the Lake 
Region, and as far south as Kentucky on the 30th. 

It may be noted that the tendency for rain to fall in show- 
ers in the midst of the high areas during the summer months 
is, in September, much more closely confined to the edges of 
the highs. Whenever two contiguous highs encounter each 
other the comhined action generally causes cyclonic move- 
ments of the low areas with precipitation, but the funda- 
mental causes of rainfall are doubtless harmonious through- 
out the year, whether the location of rain be in the midst of 
a high area or on its periphery, or in the region of the counter- 
flow between the two adjacent highs. The inference to be 
drawn is, that lows are, on the whole, such formations as to 
be strictly dependent upon the previous existence of high 
areas. 


AREAS OF LOW PRESSURE. 


I.—The first center of low pressure for September appeared 
north of Montana near the one hundred and fifteenth merid- 
ian on the Ist, and moved to North Dakota on the 2d,to Lake 
Superior on the 4th, where it dissipated on the 5th. A few 
isolated showers occurred near the northern boundary, but 
the cyclonic area was generally dry till the 4th, when rain 
fell in the upper Mississippi and Ohio valleys on the 4th and 
5th. This precipitation was so far to the southeast of the 
center as to be more properly referred to the high area to the 
east of it. The temperature changes were unimportant. 

II.—The next low area appeared quite near the same place 
as the preceding one on the 4th; moved to Nebraska on the 
5th, to Lake Superior on the 6th, and to the middle St. Law- 
rence Valley on the 7th, where it died away. This area was 
also quite dry till the 6th, when showers and thunderstorms 
occurred in the upper Mississippi Valley, which extended 
eastward to the Middle States on the 7th, in a limited area. 
This low had very little influence upon the local temperatures. 

III.—The third area appeared to the north of Washington 
on the 7th, advanced to South Dakota by the 9th, to Wiscon- 
sin on the 11th, and then it moved rapidly to New Brunswick 
on the 12th, disappearing to the north of Nova Scotia on the 
13th. Like many storms of this season its progress to the 
Mississippi Valley was nearly free from rainfall. On the 11th 
a general rain occurred in Montanaand North Dakota, in the 
rear of the storm, at which time a high developed rapidly in 
that locality. Rain fell in the lower Lake Region and New 
England on the 12th after the center reached the St. Law- 
rence Valley. Some ground may be taken for the interpre- 
tation that this eastern part of the low track was to a con- 


siderable extent an independent formation. An area of 
warmer temperature followed the eastward movement of this 
low, with local rises of from 10° to 20°. 

IV.—This low appeared on the California coast on the 11th, 
crossed the mountains near the Columbia River Valley on the 
12th, and disappeared in South Dakota on the 14th. An ex- 
tensive rain fell in the north Pacific States on the 11th to the 
13th, the precipitation extending to the northern Plateau 
on the 14th. This storm had no influence on the weather 
conditions east of the Missouri Valley. 

V.—The next low first appeared in Alberta on the 14th, 
and lingered for two days in the same vicinity. It then 
moved rapidly to Minnesota on the 17th, to New Jersey on 
the 18th, and disappeared in Nova Scotia on the 19th. 
This arrived in the Mississippi Valley without precipitation, 
three days after formation, after which its advance up the 
Ohio Valley and over New England was accompanied by quite 
heavy rains in Ohio, New York, and Pennsylvania, on the 
18th and 19th, with some showers in southern New England. 

ViI.—Appeared in Alberta on the 17th, moved west to the 
Mountain Divide on the 18th, turned back to North Dakota 
on the 19th, and died out near Lake Superior on the 20th. 
Some rain fell to the north and west of the center on the 
19th. During the 20th a second development took place in 
Kansas, being a part of the same trough of low area, which is 
described in the following number. 

VII.—This center lingered near western Kansas during the 
20th, 21st; moved to Lake Superior on the 22d; to the mouth 
of the St. Lawrence on the 23d, breaking up in the Gulf on 
the 24th. It carried a long area of precipitation over the ~ 
Missouri and Mississippi valleys on the 21st, 22d, and 234d, 
though in many instances the showers were very light. The 
usual slight temperature changes followed its movements. 

VIII.—This appeared first in Alberta on the 22d, moved 
slowly eastward to Lake Superior by the 26th, and then very 
rapidly to the Gulf of St. Lawrence by the 27th. This showed 
the same characteristic position of the rain, as regards the 
center, seen in cyclonic areas of the Northwest, viz, a fall to the 
rear (24th and 25th), followed by a sudden transferrence to 
the front (26th), in the Ohio Valley, while the storm was cen- 
tral over the upper Lakes. On the 26th thunderstorms were 
general in Missouri and the lower Lake Region. The passage 
of this area was attended by an average increase of 10° to 
15° in temperature in the northern belt. 

IX.—This low formed in Montana on the 27th, moved to 
upper Michigan on the 28th, and to New Brunswick on the 
30th. In this case light precipitation adhered quite closely 
to the central portions of the area of depression throughout 
the movement, except on the 30th, when it extended south- 
ward into the middle Atlantic States. The changes in tem- 
perature were insignificant. 

X.—The last low appeared in Alberta on the 29th and was 
in the Red River Valley on the 30th, at the end of the month. 
No features of interest developed. 

The month of September was one of unusual quietness as 
regards the atmospheric circulation. No hurricane devel- 
oped in the West Indian region; the Southern States were 
not visited by any storm; and the movements of highs and 
lows in the northern circuit were very simple. 


LOCAL STORMS, 
By Mr. A. J. Henry, Chief of Division of Records and Meteorological Data. 


On the afternoon and night of the 3d, a heavy rain, gener- 
ally accompanied by wind, lightning, and hail, fell over cen- 
tral Indiana and Illinois, eastern Missouri, and southeastern 
Iowa. At Indianapolis the losses by floods were estimated as 
high as $100,000, exclusive of injury to public works. Nearly 
7 inches of water fell within eleven hours. Business streets 
were flooded and families rescued from drowning by the 
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police. At many other towns the rain was heavy. In the 
country districts corn was swept to the ground, outbuildings 
were leveled, farm animals drowned and killed by lightning, 
which also destroyed stacks and barns. At Peoria, IIl., the 
storm was mentioned as the most severe of many years. At 
Bloomington the rainfall during the night exceeded 6 inches ; 
sewers were choked and streets and basements overflowed ; in 
the vicinity cattle were killed and buildings and stacks 
burned by lightning. At New London, Mo., hail fell during 
nearly two hours; some of the masses weighed 8 ounces, and 
the destruction of glass was large. At Clinton, Iowa, and in 
the surrounding country the storm was furious, and the losses 
by hail and lightning were serious. 

From the evening of the 3d to the morning of the 4th an 
area of low pressure covered the northern Lakes, while a sub- 
sidiary depression covered Kansas. These two disturbances 
changed their relative positions but little during the contin- 
uance of the rainstorms above described. 

On the 6th, at Baltimore, occurred the heaviest rainfall that 
had visited that city in twenty-five years. From 2 o’clock 
a.m. to 6 o'clock p. m., there was little cessation. For the 
sixteen hours the record of precipitation was 4.76 inches. 
Streets were flooded, one woman and a team of horses were 
drowned, and buildings thrown down and made dangerous 
by the undermining of the foundations. There was little 
wind and no thunder or lightning. The damages are roughly 
estimated at $100,000. A cloudburst near Glenn Falls Sta- 
tion, 23 miles from the city, carried away the railroad em- 
bankment for a long distance, and made the west branch of 
the Patapsco (ordinarily a few feet in width) a torrent an 
eighth of a mile wide, which inundated fields and destroyed 
the crops for several miles along the valley of the river. 

The excessive precipitation above referred to was not con- 
fined to Baltimore alone, but was common to a considerable 
= of Maryland. In Washington, and elsewhere on the 

orders of Maryland, the rainfall was light. 

On the afternoon of the same day the worst storm of wind, 
rain, thunder, and lightning visited Joplin, Mo., that the town 
had experienced since 1875. Streets and houses were flooded 
and occupants of the latter driven out, a large water main 
was burst, mines were filled, and trains could not reach the 
city over the submerged tracks for several hours. Similar 
storms prevailed at Macon, Mo., Girard and Fort Scott, 
Kans., St. Paul, Minn., and Water Valley, Miss. In the vi- 
cinity of the latter town serious damage was done to corn and 
cotton. 

In the afternoon of the 8th southeastern Kansas was swept 
by a wind and rain storm of almost unprecedented force ; 
several lives were lost and much property destroyed. In 
Gridley, Coffey County, a village of 400 inhabitants, many of 
the best buildings were wrecked and but four were uninjured. 
This was the work of the wind, and the contents of the ruined 
structures were quickly soaked by rain. The storm raged from 
the north to the line of the county, destroying churches, 
houses, barns, and granaries. At Emporia, a wing of the 
State Normal School was ruined, entailing a loss of $25,000. 
Considerable injury was also wrought to business buildings. 
The rainfall during the night is reported at 8 inches. The 
Neosho Valley for ten miles above Emporia was flooded, 
fields of shocked corn and thousands of tons of hay in stacks 
were washed away and the inhabitants driven to higher 
ground. Elk City was inundated, houses were washed away 
and hundreds left homeless. Neosho Rapids was flooded and 
fine business structures were ruined. Fort Scott, Fredonia, 
Independence, and many smaller towns and their surround- 
ing farms suffered severely. In seven counties buildings, 
railroads, and highways were injured. ; 

It may be added that in the three storm periods thus far 
described the greatest destruction by wind, rain, and light- 


ning occurred in a region far removed from the area of least 
pressure, commonly known as the storm centre. 

On the 11th Cape Vincent, N. Y., experienced a terrific 
storm, attended by thunder and lightning. The railroad 
roundhouse and station were blown down killing 2 persons 
and injuring 14 others. Several business blocks were un- 
roofed, buildings were set on fire by lightning, and rain 
washed away roads and flooded cellars. A similar, though 
less destructive storm, prevailed at Watertown, a few miles 
distant. At and near Turner’s Falls, Massachusetts, “a 
cloudburst of hail” covered the ground to a depth of 2 feet 
with hailstones, many of them “as large as a man’s fist.” In 
a territory about 1 mile by 6, windows were riddled and all 
exposed vegetables destroyed. Duluth, Minn. and vicinity 
was also visited by a rainstorm reported to be the heaviest ever 
before known in that locality. 

On the 10th, 11th, and 12th, rain fell in a dozen California 
counties largely devoted to the cultivation of grapes, prunes, 
and apricots. The storm was unexpected, being unusually 
early, and threatened to damage both wine and raisin grapes, 
and all drying fruit. But the unfavorable conditions were 
not lasting and serious losses did not follow. 

At Madison, Wis., on the 15th, a purely local wind over- 
turned a train of empty freight cars, injuring three men se- 
riously. Large trees were uprooted and other small damages 
resulted. A similar storm accompanied by rain, was reported 
from Chicago. Small craft on the lake were endangered and 
2 lives were lost. The rainfall for an hour was violent, and 
lightning did slight damage. 

The storm that prevailed along the Lake region, excepting 
Lake Michigan, on the night of the 17th, was exceedingly 
violent over Michigan counties bordering on Lake Huron. 
In Huron county 2 children were killed by the falling of a 
house torn to pieces by wind, and the destruction of build- 
ings reached many thousand dollars without considering the 
losses of live stock, fences, standing grain, telephone lines, 
and trees. At Huron City the storm was “ the heaviest ever 
known by the oldest inhabitant.” In the counties of Charle- 
voix, Grande Traverse, Kalkaska, Emmet, and Alpena, the 
damage wrought was also extensive, though no lives were lost. 
In Grande Traverse county, fruit orchards, maple sugar 
bushes, and an 80-acre tract of timber were swept almost clear 
of trees. Late in the evening a furious storm burst upon 
Pittsburg. It lasted less than half an hour, but in that pe- 
riod wind and lightning had killed 2 persons and destroyed 
much valuable property. An immense grain elevator was 
wrecked, loss $20,000, and scores of smaller buildings were 
demolished. Damages to boating were estimated at $10,000. 

This storm passed rapidly eastward, the rain front reaching 
the Atlantic Ocean twenty-four hours after the appearance of 
the storm centre in North Dakota. 

In its progress eastward a condition favorable to the de- 
velopment of tornadoes was apparently reached in several 
portions of its path, especially in central Michigan and in the 
vicinity of New York City. At the last named place pressure 
fell two-tenths of an inch in fifteen minutes, the wind sud- 
denly shifted from southeast to south and increased from 8 
to 48 miles per hour; it soon backed to southeast then to 
northeast and north with diminishing velocity. Marked fluc- 
tuations of pressure were also observed at Albany, Philadel- 
phia, Baltimore, and Washington. At the two stations last 
named thunderstorms occurred, beginning at 9.15 and 9.40 a. 
m., respectively, and thé barometric changes were those char- 
acteristic of thunderstorms. At the other stations named, 
however, the barograph curve formed almost a perfect V. 
While light rain fell there were no thunderstorms. The rain 
front continued to move eastward through Connecticut and 
Massachusetts, although the eastward progress of thunder- 
storms was apparently stopped on a line parallel with the 
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Hudson River. Other unusual features in connection with 
the progress of this storm eastward from central] Michigan 
were the continuance of thunderstorms throughout the night 
hours, and the termination of all thunderstorm activity dur- 
ing the daytime of the 18th, at a time when the local heat, 
due to sunshine, would appear to have been favorable to their 
continuance. 

On the 20th a snowfall of two inches, and continuing at 
8.30 p. m., was reported at Deadwood, 8. Dak.; Lander, Wyo., 
where it continued until 8 o’clock, p. m., of the 21st; and 
at Ogden, Utah. © 

Snow fell quite generally over Colorado on the night of the 
2ist, reaching a depth of from 4 to 12 inches. Serious in- 
jury was done to fruit trees by breaking the limbs. Most 
of the fruit was saved. During the night snow also fell in 
western Nebraska. 

On the night of the 22d a violent storm destroyed property, 
mostly on farms, estimated in value at $35,000, in the Wis- 
consin counties of Lincoln and Eau Claire. Other sections 
of the State also suffered badly in the demolition of houses 
and telegraph lines. At Oconto the storm is reported as the 
most severe since 1871. On the same night a wind storm 
damaged miscellaneous property valued at $10,000 in Me- 
nominee, Mich., and at Alpena, Mich., the wind registered a 
velocity of 71 miles. 


Destructive gales swept over Lakes Superior, Huron, and | ( 


Michigan on the 28th and 29th. Their coming had been fore- 
cast by the United States Weather Bureau office, at Chicago, 
and serious losses were doubtless thereby prevented. Snow 
fell in Michigan on the 29th to the depth of several inches in 
many localities on the psa peninsula, and at a few points 
in the southern part of the State. Snow was also reported at 
Lima, Ohio, and at Altoona and Philadelphia, Pa. 


_ TEMPERATURE OF THE AIR. 
[In degrees Fahrenheit.] 


The mean temperature is given for each station in Table 
II, for voluntary observers. Both the mean temperatures and 
the departures from the normal are given in Table I for the 
regular stations of the Weather Bureau. 

The monthly mean temperature published in Table I, for 
the regular stations of the Weather Bureau, is the simple 
mean of all the daily maxima and minima; for voluntary 
stations a variety of methods of computation is necessarily 
allowed, as shown by the notes appended to Table IT. 

The regular diurnal period in temperature is shown by the 
hourly means given in Table IV for 29 stations selected out 
of 82 that maintain continuous thermograph records. 

The distribution of the monthly mean temperature of the 
air over the United States and Canada is shown by the dotted 
isotherms on Chart II; the lines are drawn over the high 
irregular surface of the Rocky Mountain Plateau, although 
the temperatures have not been reduced to sea level, and the 
isotherms, therefore, relate to the average surface of the 
country occupied by our observers; such isotherms are con- 
trolled largely by the local topography, and should be drawn 
and studied in connection with a contour map. The highest 
mean temperatures were: Yuma, 84.2, and Key West, 82.0. 
The lowest mean temperatures were: in the United States, 
Port Crescent, 49.1, and in Canada, Calgary, 42.6. 

As compared with the normal for September, the mean tem- 
perature for the current month was deficient in the ex- 
treme southern part of the Florida Peninsula, and in the 
Pacific Coast, northern Rocky Mountain, and northern Slope 
regions. The largest excesses were: Dubuque, 7.4; La Crosse, 


7:2; Omaha, 6.8; Concordia, 6.5; Wichita and Topeka, 6.2; 
Des Moines and Columbus, Ohio, 6.0. The greatest deficits 
were: Walla Walla, 7.0; Calgary, 6.9. 

Considered by districts the mean temperatures for the cur- 


rent month show departures from the normal as given in 
Table 1. The greatest positive departure was Upper Missis- 
sippi, 5.5. The greatest negative departure was northern 
Plateau, 4.0. 

The years of highest and lowest mean temperature for Septem- 
ber are shown in Table I of the Review for September, 1894. 
The mean temperature for the current month was the highest 
on record at: Harrisburg, 69.6; LaCrosse, 67.6; Dubuque, 
69.8; Des Moines, 69.4; Omaha, 71.2; North Platte, 67.4; 
Concordia, 73.4; Topeka, 73.1; Dodge City, 72.7; Wichita, 
75.2; Kansas City, 73.2; Parkersburg, 73.0; Lexington, 72.8; 
Raleigh, 75.9; Knoxville, 74.8; Nashville, 75.9; Memphis, 
77.8; Little Rock, 78.0; Chattanooga, 75.3; Columbia, 77.6; 
Atlanta, 76.5; Montgomery, 80.0; Pensacola, 80.6; Mobile, 
80.7; New Orleans, 81.7; Palestine, 80.5. It was the dowest 
on record at: Port Angeles, 50.7; Walla Walla, 58.3; As- 
toria, 56.2; Roseburg, 57.2; Carson City, 54.8. 

The maximum and minimum temperatures of the current 
month are given in Table I. The highest maxima were: 
Yuma, 107 (7th); Concordia, 104 (16th); Huron and Sioux 
City, 103 (17th); Omaha, 102 (17th); Pierre, (9th), North 
Platte, (17th), 101; Rapid City (13th), Dodge City (5th), 
Wichita and Palestine (12th), 100. The lowest maxima 
were: Port Angeles, 62 (28th); Tatoosh Island, 64 (28th) ; 
Pysht, 65 (1st); Port Crescent, 66 (28th); East Clallam, 67 
28th). The highest minima were: Key West, 71 (10th); 
Titusville, 70 (18th); Jupiter, 68 (4th); Tampa (17th), and 
Port Eads (30th), 66. The lowest minima were: Lander, 
7 (22d); Winnemucca, 16 (22d); Williston, 17 (29th); 
Havre and Carson City, 18 (22d); Idaho Falls, 19 (22d). 

The limit of freezing weather is shown on Chart VI by the 
isotherm of minimum 32°, and the limit of frost by the 
isotherm of minimum 40°. 

The years of highest maximum and lowest minimum tempera- 
tures are given in the last four columns of Table I of the cur- 
rent Review. During the present month the maximum tem- 
peratures were the highest on record at: Northfield, 90; Al- 
bany, 97; Nantucket, 86; New London, 98; Woods Hole, 
84; Vineyard Haven, 91; Harrisburg, 94; Lynchburg, 99; 
Norfolk, 100; Cape Henry, 96; Hatteras, 90; Wilmington, 
96; Raleigh, 98; Charlotte, 98; Port Huron, 94; Cincinnati, 
95; Lexington, 95; Parkersburg, 96; Columbia, 96; Pales- 
tine, 100; Dodge City, 100; Concordia, 104; Denver, 96; 
Cheyenne, 90; North Platte, 101; Omaha, 102; Rapid City, 
100; Huron, 103; St. Paul, 96; La Crosse, 97; Green Bay, 
95; Dubuque, 97; Bismarck, 96. The minimum tempera- 
tures were the lowest on record at: Tampa, 66; Shreveport, 
44; Fort Smith, 37; Springfield, Mo., 37; Springfield, I11., 
36; Kansas City, 37; Topeka, 33; Concordia, 29; Wichita, 
34; Dodge City, 30; Pueblo, 28; Denver, 27; Cheyenne, 20; 
Salt Lake City, 29; Lander,7; Miles City, 22; Williston, 17; 
Havre, 18; Helena, 26; Walla Walla, 36; Portland, Oreg., 
36; Astoria, 40; Eureka, 36; Winnemucca, 16; Carson City, 
18; Fresno, 44. 

The greatest daily range of temperature and the extreme 
monthly range are given for each of the regular Weather Bu- 
reru stations in Table 1, which also gives data from which 
may be computed the extreme monthly ranges for each sta- 
tion. The largest values among the greatest daily ranges 
were: Miles City, 56; Moorhead, 54; Williston, 538; Winne- 
mucca, 49; Lander, Pueblo, and Carson City,48. The small- 
est values were: Corpus Christi, 13; Hatteras, 14; Galves- 
ton and Port Eads, 15; Key West and Titusville, 17; Jupiter 
and Woods Hole, 18; Kittyhawk, 19; Charleston and Tatoosh 
Island, 20. Among the extreme monthly ranges the largest 
values were: Lander and Huron, 81; Williston, 78. Sioux 
City, 76; Convordia and North Platte, 75. The smallest val- 
ues were: Key West, 19; Titusville, 20; Jupiter, 21; Tatoosh 
Island, 24; Tampa and Port Eads, 25; Corpus Christi, 26. 
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The accumulated monthly departures from normal tempera- 
tures from January 1 to the end of the current month are 
given in the second column of the following table, and the 
average departures are given in the third column, for com- 
parison with the departures of current conditions of vegeta- 
tion from the normal conditions. 


Accumulated | Accumulated 
| departures. | departures. 
Districts. | a Districts. i 
| Aver- ver 
| Total | ‘age. —— | 
New England ............. 0.0 | Middle Atlantic........... —5.5| — 0.6 
Upper Lake +0.5 South Atlantic ........... —13.4| — 1.5 
Novth + 6.2 0.7 Florida Peninsula........ —12.8 — 1.4 
Upper Mississippi ......-.. + 34) + 0.4 East |}—14.9| —1.7 
Missouri Valley ........... t 5.9 | + 0.7 || West Gulf................ |—14.2| — 1.6 
Northern Plateau......... + 1.0) 4+ 0.1 | Ohio Valley and Tenn... .| 
Lower Lake. ............ |} — 1.5 | — 0.2 
Northern Slope .......... —1.1 
| Middle Slope............. —0.3 
| Abilene Slope)| —18.7 | — 1.5 
| Southern Plateau ........ 
| Middle Plateau .......... —1.8 
North Pacific............. — 3.0) — 0.3 
Middle Pacific............ —0.5 
South Pacific............. —8.9| —1.0 
MOISTURE. 


The quantity of moisture in the atmosphere at any time 
may be expressed by means of the weight contained in a cubic 
foot of air, or by the tension or pressure of the vapor, or by 
the temperature of the dew-point. The mean dew-points for 
each station of the Weather Bureau, as deduced from obser- 
vations made at 8 a. m. and 8 p. m., daily, are given in 
Table I. 

The rate of evaporation from a special surface of water on 
muslin at any moment determines the temperature of the 
wet-bulb thermometer, but a properly constructed evaporome- 
ter may be made to give the quantity of water evaporated 
from a similar surface during any interval of time. Such an 
evaporometer, therefore, would sum up or integrate the effect 
of those influences that determine the temperature as given 
by the wet bulb; from this quantity the average humidity 
of the air during any given interval of time may be deduced. 

The sensible temperature experienced by the human body 
and attributed to the atmosphere depends not merely upon 
the temperature of the air, but equally upon the dryness, 
the velocity of the wind, and the suddenness of atmospheric 
changes. The temperature of the wet-bulb thermometer as 
obtained by the whirling apparatus used in the shaded shelter 
corresponds to the temperature felt by persons standing in 
the shade of trees or houses, exposed to a natural breeze of at 
least 6 miles per hour. This temperature and its depression 
below the dry bulb are the fundamental data for al! investi- 
gations into the relations between human physiology and the 
climate. In order to present a monthly summary of the 
atmospheric conditions from a hygienic and physiological 
point of view, Table VIII has been | ae showing the 
maximum, minimum, and mean readings of the wet-bulb 
thermometer at 8 a.m.and 8 p. m., seventy-fifth meridian 
time. 

PRECIPITATION. 
{In inches and hundredths.] 


The distribution of precipitation for the current month, as de- 
termined b rts from about 2,500 stations, is exhibited 
on Chart III]. The numerical details are given in Tables I, 
II, and ITI. 

The precipitation was heaviest, 4.00 to 10.00, in the upper 
Lake Region, 4,00 to 9.00 in the Florida Peninsula, and 4.00 
to 6.00 in the valley of the Rio Grande and on the coast of 
the South Atlantic States, Oregon, and Washington; it was 


least, viz: 0.00 in Nevada, southern Florida, and western Ari- 
zona. 

The diurnal variation is shown by Table XII, which gives 
the total precipitation for each hour of seventy-fifth meridian 
time, as deduced from self-registering gauges kept at about 
43 regular stations of the Weather Bureau; of these 37 are 


- | float gauges and 7 are weighing gauges. 


The normal precipitation for each month is shown in the 
Atlas of Bulletin C, entitled “ Rainfall and Snow of the 
United States, compiled to the end of 1891, with annual, sea- 
sonal, monthly, and other charts.” 

The current departures from the normal precipitation are 
given in Table I, which shows that there was an excess in 
northern California, Oregon, Alberta, and portions of adjacent 
States. Elsewhere there was a general deficiency, and espe- 
cially in eastern Texas, the Gulf, and Atlantic States. 

The large excesses were: Indianapolis, 4.6; Sault Ste Marie, . 
2.9; Nashville, 2.7; Baltimore, 2.2. Deficits: Corpus Christi, 
5.5; Galveston, 5.2; Cape Henry, 4.8; Kittyhawk and Nor- 
folk, 4.7; Pensacola, 4.2; Port Eads, 4.1. 

The years of greatest and least precipitation for September 
are given in the Review for September, 1894. The precipi- 
tation for the current month was the greatest on record at: 
Sault Ste. Marie, 7.40; Indianapolis, 7.46; Sacramento, 1.26; 
Eureka, 3.14. It was the least on record at: Albany, 1.80; 
Vineyard Haven, 1.15; Cape Henry, 0.00; Lynchburg, 0.56; 
Raleigh, 0.38; Charlotte, 0.383; Cincinnati, 0.49; Lexington, 
0.33; Chattanooga, 1.00; Atlanta, 0.21; Vicksburg, 0.14; 
Dodge City, 0.06; Port Angeles, 0.35. 

The average departure for each district is also given in Table 
I. By djviding these by the respective normals the following 
corresponding percentages are obtained (precipitation is in 
excess when the percentages of the normals exceed 100). 

Above the normal: Abilene (southern Slope), 139; ; northern 
Plateau, 205; middle Pacific, 402. 

Below the normal: New England, 51; Middle Atlantic, 36; 
South Atlantic, 54; Florida Peninsula, 92; east Gulf, 24; 
west Gulf, 28; Ohio Valley and Tennessee, 67; lower Lakes, 
70; upper Lakes, 91; North Dakota, 53; upper Mississippi, 
88; Missouri Valley, 74; northern Slope, 78; middle Slope, 
36; middle Plateau, 67; north Pacific, 82; south Pacific, 23. 

The total accumulated monthly departures from normal pre- 
cipitation from January 1 to the end of the current month 
are given in the second column of the following table; the 
third column gives the ratio of the current accumulated pre- 
cipitation bo its norma! value. 


| | 33 | 

a5 | 33 | | 

Districts. Districts. EE | 

| 88 || | 88 

| Inches. | Perct. Inches. | Per ct. 
Abilene (southern Slope).. > 5.00; 124 || New England ............ — 5.30 
Southern Plateau ........ 0.40 105 | Middle Atlantic.......... | — 7.50 


| South Atlantic ........... 
| Florida Feninsula. 


79 

— 2.70 

— 3.30 92 

East Gulf . — 4.30 90 

Ohio Valley and Tenn....| — 9.70 73 
Lower Lakes ............. — 7.10 72 
Upper Lakes ............- — 6.20 76 
— 0.70 6 
Upeee Mississippi ........ — 6.50 7 

| Missouri Valley .......... — 3.30 88 
| Northern Slope .......... |— 0.40 7 
| Middle Slope ............ — 1.30 93 
Middle Plateau .......... — 1.10 87 

| Northern Plateau........ — 2.60 78 
North Pacific............. — 1.80 95 
Middle Pacific. . «| — 0.90 95 
South Pacific........... — 2.40 80 


Details as to excessive precipitation are given in Tables 
XIII and XIV. 

The total snowfall at each station is given in Table II. Its 
geographical distribution is given on Chart No. VI of total 
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monthly snowfall. The isotherms of minimum 32° and 40° 
are also shown on this chart. 


HAIL. 


The following are the dates on which hail fell in the re- 
spective States: 

Alabama, 5. Arizona, 16,29. Arkansas,5. California, 18. 
Colorado, 2 10, 14, 15, 21, 29. Idaho, 13, 18, 19,20. Illinois, 
3, 4.6, 15, 16,25. Indiana, 13. Iowa, 3, 5,6, 15, 20,21. Kan- 
sas, 4,6,8,9,22. Maine, 14. Maryland, 9, 10, 29,30. Massa- 
chusetts, 11. Michigan, 28. Minnesota, 5, 6, 8, 10, 17, 28. 
Missouri, 3, 4, 6, 28. Montana, 6, 13, 19,20. Nebraska, 5, 
20, 21,22. Nevada, 18, 20. New Hampshire, 11, 14. New 
York, 7, 12, 15, 20, 30. North Dakota, 2, 21, 24. Ohio, 7, 12, 
29, 30. Oklahoma, 6. Oregon, 10, 13, 19,20. Pennsylvania, 
9, 10, 830. Rhode Island, 9. South Dakota, 2,5. Tennessee, 
4, 6, 18, 16. Utah, 14,17. Vermont, 11. Virginia, 19. Wash- 
ington, 4, 16, 19. West Virginia, 9, 19. Wisconsin, 10, 15, 
22, 25, 28. 

SLEET. 


The following are the dates on which sleet fell in the re- 


spective States: 

Colorado, 21, 22. Idaho, 20, 21. Kansas, 22. Michigan, 
29, 30. Minnesota, 28,29. Montana, 19,20. Nebraska, 21. 
Nevada, 20. New York, 27,30. Ohio, 30. Pennsylvania, 30. 
Utah, 21. 

WIND 


The prevailing winds for September, 1895, viz, those that 
were recorded most frequently, are shown in Table I for the 
regular Weather Bureau stations. 

The resultant winds, as deduced from the personal observa- 
tions made at 8 a. m.and 8 p.m., are given in Table IX. 
These latter resultants are also shown graphically on Chart 
II, where the small figure attached to each arrow shows the 
number of hours that this resultant prevailed, on the assump- 
tion that each of the morning and evening observations rep- 
resents one hour’s duration of a uniform wind of average 
velocity. These figures indicate the relative extent to which 
winds from different directions counterbalanced each other. 


HIGH WINDS, 


Maximum wind velocities of 50 miles or more per hour 
were reported at regular stations of the Weather Bureau as 
follows (maximum velocities are averages for five minutes; 
extreme velocities are gusts of shorter duration, and are not 
given in this table): 


| 
| | 
Ve - = 2 
| 
= | = | |} | 
| 
Miles i | Miles 
Amarillo, Tex .......... 21| 52/s. Oklahoma, Okla.. .... 6; 
| | Pierre,8. Dak.......... | 52) w. 
| S80 8s. | Tatoosh Island, Wash... 19 58) nw. 
Huron, 8S. Dak .......... 61. se. | Williston, N. Dak...... 
5| se. Winnemucca. Nev...... 11 sw. 


Marquette, Mich ....... 


SUNSHINE AND CLOUDINESS. 


The quantity of sunshine, and therefore of heat, received 
by the atmosphere as a whole is very nearly constant from 
year to year, but the proportion received by the surface of 
the earth depends largely upon the absorption by the atmos- 
phere, and varies with the distribution of cloudiness. The 
sunshine is now recorded automatically at 15 regular sta- 
tions of the Weather Bureau by its photographic, and at 
22 by its thermal effects. At one station records are kept by 
both methods. The photographic record sheets show the ap- 


parent solar time, but the thermometric sheets show seventy- 
fifth meridian time. For convenience the results are all given 
in Table XI for each hour of mean local time. The cloudi- 
ness is determined by numerous personal observations at all 
stations during the daytime, and is given in the column of 
“average cloudiness” in Table I; its complement or clear 
sky is given in the last column of Table XI. 


COMPARISON OF SUNSHINE AND CLEAR SKY. 


The sunshine registers give the duration of direct sunshine 
whence the percentage of possible sunshine is derived; the 
observer’s personal estimates give the percentage of area of 
clear sky. These numbers have been brought together, side 
by side, in the following table, from which it appears that, 
in general, the instrumental record of percentage of dura- 
tion of sunshine is almost always larger than the observers’ 
personal estimate of percentage of area of clear sky; the 
average excess for September, 1895, is 8 per cent for photo- 
graphic records, and 11 per cent for thermometric records, 
The details are shown in the following table: 


Difference between instrumental and personal observations of sunshine. 


| 
stations. stations. | 8 | 2 
o | | v 
cenix, 7 ORGO, 7 15 
Santa Fe,N.Mex....... 8 | 75| 11 | Cincinnati, 67| 19 
ansas City, Mo........ | New Orleans,La ...... 0 
San Diego, Cal.......... 7 72 5 || St. Louis, Mo........... 66) 16 
G TOK e Rock, Ark ....... 9 
Salt Lake City,Uiah*..| 75 | 57| 18|| Baltimore, Md.......... 73| 78 5 
Savannah,Ga .......... 7 67 8 | Louisville, Ky .......... 7 68 14 
Bismarck, N. Dak beseed 58 5 | Wilmington, N.C....... 74 7%) —1 
Cleveland, Ohio ........ 59 50 9 | Detroit, Mich........... 73 61, 12 
elena, Mont........... 7 — 1 || New York,N.Y ........ 
Portland ,Oreg. t.......| 48 44 4 || Portland, Me ...... 69 55 14 
|| Boston, Mass ........... 68 57 11 
|| Rochester,N.Y.........| @ 58 9 
| San Francisco, Cal ..... 63 66 3 
Columbus, Ohio ........ 61 48 13 
| Marquette, Mich ....... 59 41 18 
| | Portland, Oreg.t....... “4 4 0 


* No thermometric report. + Records kept by both methods. _ 


ATMOSPHERIC ELECTRICITY. 


Numerical statistics relative to auroras and thunderstorms 
are given in Table X, which shows the number of stations 
from which nfeteorological reports were ‘received, and the 
number of such stations reporting thunderstorms (T) and 
auroras (A) in each State and on each day of the month, re- 
spectively. 

The dates on which reports of thunderstorms for the whole 
country were most numerous were: 12th, 143; 15th, 127; 
26th, 177. 

Thunderstorm reports were most numerous in: Florida, 
156; Illinois, 143; Massachusetts, 126; Minnesota, 136; 
Ohio, 173. 

Thunderstorms were most frequent in: Florida, 25 days; 
Louisiana, Michigan, and Minnesota, 22; Illinois, 20. 

Auroras.—The evenings on which bright moonlight must 
have interfered with observations of faint auroras are assumed 
to be the four preceding and following the date of full 
moon, viz, from the Ist to the 7th, inclusive, and also the 
29th and 30th. On the remaining twenty-one days of this 
month 200 reports were received, or an average of about ten 
per day. The dates on which the reported number especially 
exceeded this average were: 14th, 31; 15th, 34; 16th, 44; 
17th, 43; and 29th, 28. 


Auroras were reported by a large percentage of observers 
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in: North Dakota, 34 per cent; Maine and Minnesota, 72; 
Montana, 53; Wisconsin, 39. 

Auroras were reported most frequently in: Minnesota, on 
14 days; North Dakota and Wisconsin, 11; Montana, 8; New 
York and South Dakota, 7. 


CANADIAN DATA-—-THUNDERSTORMS AND AURORAS. 


Auroras were reported as follows: 2d, Quebec. 4th, Qu’Ap-| 
pelle. 14th, Halifax, Quebec, Montreal, Winnipeg, Minne- 
dosa, Qu’Appelle, Calgary, and Prince Albert. 15th, Grind-| 
stone, White River, Minnedosa, Qu’Appelle, and Prince Al- 
bert. 16th, Montreal, Port Arthur, and Winnipeg. 17th, | 
Quebec, Port Arthur, Winnipeg, and Minnedosa. 18th, Que-| 
bee, Winnipeg, Minnedosa, Qu’Appelle, Swift Current, and 
Prince Albert. 19th, Charlottetown and Port Arthur. 20th, 
White River. 23d and 24th, Minnedosa. 29th, Toronto, 
Minnedosa, and Prince Albert. 30th, Port Arthur, Winni- 

, and Prince Albert. | 
hunderstorms were reported as follows: 2d, Winnipeg, 
Minnedosa, and Qu’Appelle. 4th, Rockliffe, White River, 
Port Stanley, and Port Arthur. 6th, Calgary. 7th, Rockliffe 
and Toronto. th, Port ng 10th, White River and 


Parry Sound. 11th, Montreal, kliffe, and Parry Sound. 
12th, Toronto and Port Stanley. 15th, Port Arthur. 16th, 
Port Stanley. 17th, Winnipeg and ag seange 18th, To- 


ronto, Saugeen, and Parry Sound. 19th, Port Stanley and 
Esquimalt. 20th, Rockliffe, White River, and Minnedosa. 
2ist, Yarmouth. 22d, Father Point. 23d, Father Point and 
White River. 25th, Toronto. 26th, Grand Manan, St. An- 


drews, Port Stanley, and Saugeen. 27th, Charlottetown and 
Battleford. 28th and 30th, Battleford. 
INLAND NAVIGATION. 

The extreme and average stages of water in the rivers during 
the current month are given in Table VII, from which it 
will be seen that no river has, attained the danger line; the 
nearest pepreenes were the high water in the Arkansas River 
on the 13th and 15th. The unusual stage of low water that 
has continued to prevail during September in the upper-Mis- 
sissippi, the Missouri, and Ohio rivers and their tributaries, 
is shown by the figures given in the column showing the low- 
est stage of water. Asa rule, the zeros of the Weather Bu- 
reau gauges are put at, or slightly below, the lowest water on 
record, and in several cases it will be noticed that the rivers 
have, during the month, receded to, or below, this lowest pre- 
vious record. 

METEOROLOGY AND MAGNETISM. 
By Prof Frank H. Biektow. 

For general remarks relative to this subject see page 7 of 
the Review for January, 1895. 

The comparison of the air temperature with magnetic hori- 
zontal force is shown in detail on Chart V, and the special 
features of the September curves are as follows: 

SPECIAL FEATURES FOR SEPTEMBER. 


The correction for slope is + 1° for each group of temper- 
ature stations; the reduction to a normal base vine is — 8°. 
The reduction of the horizontal force variations to a mean 
base line is + 12. The temperature and pressure data are 
each set back one day to allow for the eastward drift. 


STATE WEATHER SERVICES. 


By James Berry, Chief of State Weather Service Division. 


The following extracts in regard to the general weather | 


’ conditions in the several States and Territories are taken from | 
the monthly reports of the State Weather Services. | 


0.35 below the average. The first twenty days the fall was 
On the 2lst a heavy snowstorm occu generally over the 
, 11.4 being recorded at Denver, which is the largest in 
September during a period of 25 years. 
New England.) 
Delaware.—(See Maryland.) 


0.55, or 
ight. 
eastern Slo 


Snowfall and rainfall are expressed in inches. | 


Alabama.—The average temperature for the northern section was76.8°; District of Columbia.—(See Maryland. ) 
southern section, 79.4°; and State, 78.1°. The maximum,101°, occurred Florida.—From the Ist to 15th, inclusive, showers were well distrib- 
at Goodwater on the 23d, and the minimum, 34°, at Valley Head on uted but in some cases excessive, particularly over portions of the 
the 30th. Frost occurred in central and northern portions on the 29th western and southern districts. Many stations, however, during this 
and 30th. Nearly all the rain occurred in the first week. Total aver- period complained of lack of moisture. From the 15th, and including 
age amount was 1.48, or 1.26 below normal. | the last decade, there was less rain. During the last week there was lit- 
Arwona.—The mean temperature, 77.1°, or about 3.5° above normal. | tle except a few badly distributed showers, and reports show that much 
The highest reported, 115°, occurred at Maricopa, and the lowest, 26°, damage was sustained, especially among early gardens. The mean 
at bey pe Barracks. The average total precipitation was 1.22, or temperature was 79.5°, or 0.2° above the average. The highest tem- 
only 0.02 less than normal. The greatest amount, 3.00, was reported perature, 96°, was reported at Kissimmee on the Ist and 2d, and the 
from Mount Huachuca, while several stations reported “ no rain.”’ 4 57°, at Pensacola and Tallahassee on the 50th. The average 
Arkansas.—The weather was unfavorable for all agricultural pursuits ‘amount of precipitation was 4.77, or 2.27 less than normal. The great- 
except saving hayand fodder. The mean temperature was77.1°, or 4.6° | est fall, 9.13, occurred at Hypoluxo, and the least, 1.14, at Lake City. 
above the average, and the highest on record. The maximum, 105°, | Georgia.—The month was as noticeable for its dryness as the preced- 
which occurred at Helena on the 13th, exceeded the previous record, | ing one for its excessive moisture. The total rainfall in some sections 
and the minimum, 32°, at Corning on the 30th, equaled it. The period did not exceed half aninch. The average amount for the State was 
from the 9th to 22d, inclusive, was the warmest experienced for the 1.53, or 2.61 less than the normal. It was excessively hot until near 
past seventeen years, the average excess being 10°. The last three days the close of the month, when a cool wave spread over the State, low- 
were cooler than the normal by 10°. Frosts occurred on the 24th, 27th, ering the temperature very decidedly but not sufficiently to cause frost 
28th, 29th, and 30th, at one or more stations. The average total pre- except in a few exposed places in the extreme northern counties. 
cipitation was 1.38, or 1.74 less than normal. Precipitation was local | ho.—The mean temperature was 53.3°. The highest temperature, 
in character and badly distributed. The greatest amount, 3.88, was re- | 96°, was recorded at Idaho City on the 29th, and the lowest, 8°, at 
ported at Camden, and the least, 0.03, at Searcy. A brilliant meteor Chesterfield on the 22d. Severe frosts accompanied by freezing tem- 
was observed at 9p. m., on 25th at Bee Branch, Kirby, Little Rock, peratures occurred on the 6th over the southern section. Frosts were 
Lonoke and Rison, Hail was reported at Corning on 5th. frequent during the latter part of the month. That of the 22d was 
California.—The average temperature was 65.1°, or 4.7° less than nor- | exceptionally severe, and effectually stopped growth of vegetation over 
mal; highest, 115°, reported from Voleano Springs, and the lowest, 6°, | the greater portion of the State. The average precipitation was 1.44. 
at Bodie. Average precipitation, 1.44, or 1.23 in excess of normal. The — amount, 4.31, was recorded at Murray, and the least, 0.20, 
The greatest amount, 9.57, was reported from Upper Mattole, and the | at Lake. , 
least, 0.00, at a few stations in the southern portion. Frosts were, Jlinois.—The mean temperature was 70.7°, or 5.3° above the normal. 
a on the 3d, 4th, Mth, 15th, 16th, 17th, 18th, 19th, 20th, 21st, The highest temperature, 102°, was recorded at Holts on the 17th, and 
22d, 23d, and 24th. the lowest, 24°, at Oswego on the 30th. It is probable that the last day 
Colorade.—The mean temperature was 61°, or 3° above the normal. of the month gave the lowest temperature ever recorded in September 
The highest temperature, 105°, was reported from Julesburg on the | within the State. Frost was quite general over the,central and north- 
17th, and the lowest, 0°, at Gulch on the 2ist. Freezing temperatures ern counties on the 24th, and again on the 27th, 29th, and 30th. On 
prevailed generally on the 22d and 23d. The mean precipitation was |the latter date thin ice formed in most north-central and northern 
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counties. Little grain which could be injured remained ——* 
The precipitation was about a quarter of an inch below the normal. It 
occurred a, in hard showers from the 3d to 7th. The largest 
amount, 6.50, was recorded at Bushnell, and the least, 0.59, at Oswego. 

Indiana.— Warm weather continued until near the end of the month, 
when the temperature fell quite suddenly, at some stations to below 
freezing, on the last wef The mean temperature was 70.6°, or 5° 
above the normal. The highest temperatures on record for September 
were noted at some stations this year, and the minimum temperatures 
equaled a ey record at some stations. The average precipita- 
tion was 2.23, or 0.84 below the normal. The largest amount, 7.46, was 
recorded at Indianapolis, and the least, 0.50, at Vevay. At Indian- 
apolis 6.07 fell in less than five hours, being the greatest amount re- 
corded since the establishment of the station. Much damage was done 
by the overflowing of streets and cellars.. This heavy rain was local, 
little or none falling outside of Marion County. Frost on the 2d, 24th, 
27th, 28th, 29th, ont 30th. 

Indian Territory.—(See Oklahoma.) 

lowa.—The mean temperature was 6.68°, or 4.8° above the normal. 
The month was noted for high temperatures, especially during the 
second decade, the daily excess at the central station from the 10th to 
2ist being 15°; during that period the minimum temperature was as 
low as the normal on but two days. The month closed with a cold 
wave, which gave killing frosts over the larger portion of the State, 
and temperatures below freezing throughout the northern half. The 
highest temperature, 1.03°, was recorded at Gleenwood and Iowa Falls 
on the 17th; the lowest, 22°, at Atlantic on the 30th. The average rain- 
fall was 3.03, or 0.67 below the normal. The greatest amount, 7.43, 
was reported at Alta, and the least, 0.85, at Jefferson. 

Kansas.—The first eight days were cool and pleasant, with light 
showers over the State and good rains in the extreme eastern counties, 
on the 8th and night of the 8-%th in a severe storm. It 
was succeeded by hot, dry weather until the 22d, when a cold wave, 
with rain, swept across the State, with snow in the northwestern coun- 
ties, followed y a general frost on the 23d, which was severe over the 
western half of the State. The period 9th to 22d was probably the 
hottest for that length of time in September ever experienced in the 
State. The mean temperature, 72.7°, or 4° above the normal. The 


’ highest temperature, 110°, was recorded at Phillipsburg on the 13th 


and the lowest, 22°, at Garden City on the 29th. he average rainfall 
was 1.71, or 0.51 below the normal. The greatest amount, 10.12, was 
recorded at Columbus, and the least, 0.00, at the New England Ranch 
and Coolidge. Snow occurred on the 2lst and 22d, and frost on the 
7th, 22d, , 24th, 26th, 27th, 28th, 29th, and 30th. 

Rentucky.—The weather presented some very remarkable features. 
The extremes of temperature were unusual; the daily maxima ex- 
ceeded 95°, and occurred in nearly all sections during the second 
decade. The excessive heat continued from the 8th to 23d. Cooler 
weather prevailed, reaching the frost line during the closing days of 
the month. The mean temperature, 73.4°, was 4° above the normal. 
Drought conditions prevailed practically throughout the month. The 
average precipitation, 1.10, was 1.70 below the normal. Water was so 
scarce in the springs and creeks that, in some instances, stock had to 
be driven many miles to obtain it. The rainfall was very unevenly 
distributed, and came almost wholly in local showers. The test 
amount, 3.18, was recorded at Mount Sterling, and the least, 0.00, at 
Princeton. Frost was reported from nearly every station on the 30th, 
and from a few places on the 2th. 

Louisiana.—This was generally a dry, hot month, favorable for har- 
vesting rice, corn, and hay, and for picking cotton, but as a rule un- 
favorable in its effect on the growing crops. The mean temperature, 
80°, was nearly 4° above the normal. The highest temperature, 102°, 
was recorded at Liberty Hill on the 15th, and the lowest, 37°, at Davis 
on the 30th. The rainfall varied widely in quantity, being heaviest 
generally over the more southern parishes and the extreme southeast- 
ern portion. The greatest amount, 6.31, was recorded at Lawrence, 
and the least, 0.09, at Delhi. Tie average amount was 1.89. Very light 
frost recorded at Davis on 30th. 

Maine.—(See New England.) 

Maryland.—The mean temperature was 70.6°, 3.7° above the normal. 
The highest temperature, 101°, was recorded at —— Park on the 
28d, and the lowest, 27°, at Deer Park on the 28th. e average Peed 
cipitation, 2.04, was 1.77 below the normal. The greatest amount, 5.90, 


; occurred at Baltimore, and the least, 0.15, at Cumberland. Frost onthe 


10th and 30th. 

Massachusetts.— (See New England.) 

Michigan.—The mean peer 34.2°, or 3.4° above the normal. 
The highest temperature, 100°, was recorded at Adrian on the 11th, and 
the lowest, 29°, at Boon on the 24th. The average total precipitation 
was 2.82, or slightly below the normal. Over the upper peninsula some 
unusually heavy monthly totals were reported, the greatest, 10.36, at 
Calumet. The greatest deficiencies occurred over the central southern 


- portion. The least amount, 0.15, was recorded at Berrien Springs. Snow 


= ‘Tae and 29th. Frost on Ist, 14th, 24th, 25th, 27th, 28th, 29th, and 
th. 

Minnesota.—The severe hot spell from the 17th to 20th, inclusive, 
broke all previous records for heat so late in the season. The average 


Rey——2 


temperature was 61.5. The highest temperature was 108° at Dawson on 
the 8th, and the low 17°, at Adaonthe 30th. The pes total pre- 
cipitation was 3.93. The total amounts ranged from 0.15 at Fergus Falls 
to 8.63 at Two Harbors. Killing frost on , 27th, 29th, and 30th. 

Mississippi.—A protracted hot spell lasted from the Ist to the 27th; 
during this time temperatures at Vicksburg were continuously above 
normal, a condition that doubtless prevailed in all portions of the State. 
A cool wave occurred at the close of the month and gave a lower tem- 
eae 6 at Vicksburg on the 30th than had ever been recorded during 

tember; light frost occurred on that date in spots as far south as 
Adams County. The mean temperature was 70°, or nearly 5° above 
normal. The highest temperature recorded was 105°, at Vaiden on the 
15th, and the lowest, 33°, at French Camp on the both. Light frost 
occurred on the 29th and 30th, but, owing to the prevailing dryness, 
very little damage resulted. The average precipitation was 1.02, being 
2.79 less than normal. The atest amount recorded was 3.30, at 
Water Valley, and the least, 0.00, at Kosciusko. 

Missouri.—The month was the warmest for many years; the mean 
temperature was 71.8°, or 4° above the normal. The highest tempera- 
ture recorded was 104° at Willow Springs on the 19th. The frosts 
which occurred at the close of the month did but little damage. The 
average precipitation was 2.34, or 0.98 less than normal. The greatest 
total fall, 8.80, was recorded at Oto. A heavy hailstorm passed over 
the northeast section on the 3d and did considerable damage. Hail- 
stones measuring 3 inches in diameter fell at New London in Ralls 
County. Frosts occurred on the 22d, 23d, 24th, 26th, 27th, 28th, 29th, 
and 30th, and hail on the 3d and 4th. 

Montana.—The mean temperature was 53°, or about 3° below the 
normal. The highest temperature, 106°, was recorded at Wibaux on 
the Ist, and the lowest, 10°, at Grantsville on the 7th. Cold weather 
was general on the 21st and 22d. The average precipitation was 1.15, 
or about 0.15 above the normal. The greatest amount, 4.50, was re- 
corded at Cokedale, and the least, 0.02, at Great Falls. Snow fell in 
the southern portion on the 20th and 21st, 35 inches being reported at 
Cokedale, near which place a man named Cheney was lost in the snow 
and frozen to death on the 20th. . 

Nebraska.—During the first twenty days the temperature was almost 
continuously above the normal. The mean temperature was 68°, or 
4.6° above. The highest recorded was 110° at Grand Island, and the 
lowest, 20°, at numerous stations on the last three days. During the 
last ten days it was almost continuously below the normal, with killin 
frosts. The average precipitation was 1.39, or 0.45 below the normal. 
The greatest amount, 4.85, occurred at Lyons, and the least “trace” 
at ee Frosts occurred on the 2ist, 22d, 23d, 27th, 28th, 29th, 
and 30th. 

Nevada.—The mean temperature was 59.9°, or nearly 2° below the 
normal. The y age temperature recorded was 106°, at St. Thomas, 
on the 8th, and the lowest, 0°, at Carlin, on the 22d. The mean pre- 
—— was 0.21, a deficiency of 0.29. This deficiency was general 
all over the State, but more particularly in the northern and southern 
portions. The 7“ excesses occurred in the northeastern and southi- 
western corners. Snow fell to an ave depth of a third of an inch, 
but was principally reported from stations having altitudes of over 
6,000 feet. The greatest amount, 4.00, fell at Osceola. Frosts occurred 
on the 14th, 18th, 19th, 20th, 21st, 22d, 23d, and 24th. 

New England.—The warmest spell during the month, and at man 
places the warmest for the season, occurred from the 21st to 23d. 
number of observers reported it the warmest ever recorded in Septem- 
ber. The mean temperature was 62.8°, or 1° to 4° warmer than usual. 
The highest temperature was 100° at Farmington on the 22d, and the 
lowest, 24°, at Grafton, on the 15th. The coldest spell was from the 
14th to 16th, when the minimum temperatures at most stations were 
experienced. Frost was reported in most northern, and in the valleys, 
in the southern districts. The average precipitation was 2.45, or 0.83 
less than normal. The greatest amount was 5.53 at Monson, and the 
least, 1.05, at Orono. The precipitation was everywhere light, and a 
great many water supplies ran dry; in northern districts, especially, 
rivers are lower than known for years, if ever. In eastern Maine sev- 
eral electric power stations were obliged to shut down because of lack of 
water in the rivers. Frost was reported on the 2d, 14th, 15th, and 29th. 

New Hampshire.—(See New England.) 

New Lage 1 Peg mean temperature was 69.7°, or 5.2° above the nor- 
mal. The highest temperature recorded was 109° at Somerville on the 
2ist, and the lowest, 29°, at Franklin Furnace, on the 15th. The aver- 
age precipitation was 1.07, or 2.82 below the normal. The largest 
amount recorded was 2.71 at Toms River, and the least, 0.22, at Ran- 
cocas. Frost occurred on the 15th, 16th, 28th, 29th, and 30th. 

New Mexico.—The temperature avera: above the normal. The 
weather was generally clear, warm, and pleasant until the 21st, whena 
sharp cold wave moved down from the northwest, causing frosts in the 
northern half; this was followed by colder weather with considerable 
cloudiness and some rain, during the last week. The i tem pera- 
ture reported was 101° at Roswell on the 4th, and the lowest, 16°, at 
Monero on the 22d. The precipitation averaged considerably below 
the usual amount and was very unevenly distributed. The greatest 
a amount was 4.20 at Down’s ch, and the least, 0.00 at Raton and 
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New York.—The mean temperature was 65°, or about 2.7° above the 
normal. The highest temperature was 99° at Poughkee ie on the 23d 
and West Point on the 24th; the lowest, 22°, at Bloomville on the 15th. 
The ave precipitation was 2.31, or about 1.07 below the normal 
amount. The largest rainfall was 6.42, and was recorded at Number 
Four, and the smallest, 0.72 at Warwick. 

North Carolina.—The month was the most abnormal on record. The 
characteristic features were the unprecedented hot wave during the 
second and third decades, and the severe drought during the same pe- 
riod. The mean temperature was 74.2°, or 4° above the normal. e 
highest temperature was 104° at Tarboro on the 22d and 23d; the low- 

, 32°, at Plowing Rock and Highlands on the 30th. The average 
rainfall was 1.25, the lowest on record for September, and 3.40 less than 
the usual amount. Frost occurred on the 28th, 29th, and 30th. 

North Dakota.—The mean temperature, 56.6°, was also the normal. 
The highest temperature, 100°, occurred at Fort Berthold and Wash- 
burn on the 2d; the lowest, 12°, at Forman on the 30th. The rainfall 
was moderately heavy in the eastern and southeastern sections and 


very light and rly distributed in other portions; the average amount 
was considerably less than normal. Frosts were recorded on the 6th, 
7th, 17th, 22d, 23d, 26th, 27th, 28th, 29th, and 30th. 


Ohio.—The mean temperature was 69°, or 5.1° above normal. The 
highest temperature was 105° at Hillsboro on the 20th, and the lowest, 
25°, at New Waterford on the 15th and 28th. It was excessively hot 
from the 9th to the 12th and the 17th to the 22d; the latter period was 
the most oppressive and severe. The warmth was ry unusual for 
September, and previous records were broken. The month closed with 
freezing temperatures in many localities. Much less than the usual 
amount of precipitation fell. The average amount was 1.66, or 1.49 
below the normal. The heaviest rainfall occurred in the northeastern, 
and the lightest in the western, counties. Frosts occurred on the Ist, 
2d, 3d, 4th, 14th, 15th, 23d, 24th, 25th, 27th, 28th, 29th, and 30th. 
Traces of snow occurred at isolated places on the 29th and 30th. 

Oklahoma.—The mean temperature was 77.3°, or 5.7° above the nor- 
mal. The highest temperature was 108° at Anadarko on the 4th; the 
lowest, 30°, at Clifton on the 30th. The average precipitation was 1.10, 
or 1.79 less than normal. The greatest amount, 6.00, was recorded at 
Vinta, and the least, 0.00, at Sac and Fox Agency. 

Oregon.—The mean temperature was 55.4°, being 3.0° below the nor- 
mal. This was one of the coldest Septembers Oregon has experienced. 
The cold weather was not confined to any particular section of the 
State. The average total precipitation was 2.90, or 0.92 less than the 
usual amount. The test amount, 10.28, was recorded at Bandon, 
and the least, 0.19, at New Bridge. Frosts occurred on the 5th, 6th 
7th, 8th, 9th, 10th, 14th, 15th, 17th, 18th, 19th, 20th, 21st, 22d, 23d, and 


27th 
Penneyloania.—The mean temperature was 57.8°, or 5.1° above the 


average. The highest temperature was 100°, recorded on the 2Ist and 


22d at Carlisle, Coatesville, and Hamburg; the lowest, 24°, at Shingle- 


house on the 15th. The average precipitation was 1.71, or 2.38 less 
than the usual amount. Injurious drought prevailed throughout the 
month. Streams and springs were unusually low. The t total 
amount was 5.41, at Saegerstown, and the smallest, 0.37, at Reading. 
Snow occurred on the 29th and S0th, and frost on the 2d, 14th, 15th, 
25th, 28th, 29th, and 30th. 

Rhode Island.—(See New England.) 

South Oarolina.—The mean temperature was 76.9°, or 2.8° above nor- 
mal. It was the warmest September in the interior of which there is 
any record. The highest was 106°, at Spartanburg, on the 25th; the 
lowest, 35°, at Holland, on the 30th. The average precipitation, 1.29, 
or 3.65 less than the normal. The largest amount recorded was 6.94, at 
Charleston, and the smallest, 0.00, at Central, Longshore, and Shaws 
Forks. The only territory having an excess of rainfall was a narrow 
strip extending from Beaufort to Charleston. Frost was recorded at 
Oconee, on the 30th. 

South Dakota.—Unusually high temperatures prevailed at times dur- 
ing the first and second decades, with scattered showers, mostly light, 
and followed by cooler weather in the third decade, with quite gen- 
eral heavy rains. The mean temperature was 63.2°, or about 4.3° 
above normal. The maximum temperature was 112°, at Forestb on 
the 17th, and the minimum, 12°, at Watertown, on the 30th. he 


average precipitation was 1.65, or 0.21 in excess of the normal amount. 
The greatest total amount, 4.40, was recorded at Tyndall, and the least, 
0.15, at Farmingdale. Frost occurred on the 4th, 5th, 6th, 7th, 8th, 
14th, 15th, 2ist, 22d, 23d, 24th, 27th, 28th, 29th, and 30th. 

Tennessee.—The high temperatures and small amount of rain which 

revailed almost during the entire month caused a severe drought. 

he mean temperature was 74.2°, or 6.5° above the average, and is the 
highest September average for the thirteen years. The highest 
temperature was 100°, recorded at Covington on the 16th; the lowest, 
27° at Bristol, on the 30th. The average rainfall was 2.12, or 1.40 less 
than the usual amount. Most of the rain fell during the first seven- 
teen days, after which date little or none was wre ._ The greatest 
amount was 7.48, at ag “ng and the least, 0.05, at Bristol. Frost 
was recorded on the 28th, 29th, and 30th. 

Texas.—The mean temperature was 2.8° above the normal; the high- 
est daily being 106° at Roby on the 5th, and the lowest, 30°, at Happy on 
the 23d. The rainfall was very unevenly distributed. There was com- 
pee none during the first and second decades, but some 4m 

ocal rains occurred during the third which, to some extent, reduced the 

deficiency. The average total amount was 1.72 less than usual. The 

largest amount, 6.79, was recorded at Fort Stockton, and there was no 

—_ at four stations. Frosts occurred on the 2Ist, 22d, 23d, and 
th. 

Utah.—The mean temperature was 60.8°; the maximum daily, 103°, 
at St. George on the 8th, and the minimum, 9°, at Fillmore on the 22d. 
The average nem itation was 0.60; the greatest recorded was 2.26 at 
Millville, and the least, “ trace,’ at Orton. The precipitation was prin- 
cipally in the form of snow, which fell on the 20th and 2Ist. Frosts 
were recorded on the 5th, 7th, 20th, 21st, 22d, 23d, 24th, 25th, 26th, 27th, 
28th, 29th, and 30th. 

Virginia.—The mean temperature was 72.7°; the highest daily, 107°, 
occurred at Bon Air on the 19th; the lowest, 25°, was reported at Big 
Stone Gap on the 30th. The average precipitation was 0.76, consider- 
a less than the usual amount; the test, 2.24, was recorded at 
Callaville, and the least, 0.00, at Cape Henry. Frost on the 2d, 28th, 
29th, and 30th. 

Vermont.—(See New England.) 

Washington.—The principal characteristics of the weather were un- 
usual dryness in the western section; rainfall double the average in the 
eastern.section, and a temperature decidedly below the normal in both. 
It was the coldest September for several years. The mean temperature 
was 53.9°, or 3.4 below the normal. The maximum temperature was 
96° at Fort Spokane on the Ist, and the minimum, 22°, at Hunters on 
the 2ist. The average precipitation was 2.07, or 0.11 below normal. 
oo ome amount, 11.45, occurred at Monte Cristo, and the least, 

at Hoxie. 

West Virginia.—The mean temperature was 70.3°, or about 4° above 
the normal. The highest temperature recorded was 107°, at Nuttall- 
burg, on the 20th, and the lowest, 20°, at the same station on the 30th. 
The rainfall was greatly below the normal, and drought prevailed in 
all sections. The average amount was 1.70. Frost occurred on the 
28th, 29th, and 30th. 

Wisconsin.—The mean temperature was 64.7°, or 4° above the aver- 
age. The highest temperature recorded was 100°, at Prairie du Chien 
on the llth, and the lowest, 23°, at Barron and at Belleville on the 23d 
and 30th, respectively. Continued high oe gow tem 
moderately cool nights prevailed until the 22d, when it became much 
cooler. The average rainfall was 2.99, or 0.10 above the normal. The 

atest amount recorded was 10.21 at Butternut, and the least, 0.67, at 

anesville. The rainfall was very poorly distributed, and occurred in 
the form of heavy local thunderstorms, which only slightly relieved 
the droughty conditions pee. Frost occurred on the 
24th, 26th, 27th, 28th, 29th, and ; 

Wyoming.—The mean temperature, 53°, was very near the normal. 
The highest temperature recorded was 101°, at Fort Laramie on the 
14th, and the lowest, 0°, at Fort Yellowstone on the 22d. It is prob- 
able that such extremes were never known during any previous Sep- 


ratures and 


tember. The average total amount of precipitation was 0.83, or about 
normal. The greatest amount recorded was 2.20, at Lander, and the 
least, 0.16, at Fort Laramie. The average depth of snowfall was 7.50 


during the storm of the 20th to 22d. 


STUDIES BY FORECAST OFFICIALS. 


COLD WAVES ON THE MIDDLE GULF COAST. 
By Prof. E. B. Ganntorr (dated December 16, 1898). 

Practically, all of the important cold waves of the United 
States first appear over British America and advance thence 
over districts in the United States which are covered by the 
sweep of northerly winds in the west quadrants of areas of 
low Gavethetric pressure. The cold waves of the middle 


coast of the Gulf of Mexico follow in the wake of areas of 
low pressure which reach the lower Mississippi Valley. 

As cold waves are a product of the cyclonic circulation of 
winds about areas of low pressure, a consideration of the 
habits and characteristics of the low areas of the colder 
months, and more especially of those which have been at- 
tended by cold waves, is necessary to a determination of the 
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several types of cold waves and of the conditions which con- 
tribute to their development and movement. 

A well-defined low area presents a warm and a cold side. 
In the east or warm side southerly winds are attended by 
the higher temperature of lower latitudes; in the west, or 
cold side of the low area west to north winds carry south- 
ward the cold of higher latitudes. At any given point in the 
east quadrants of the low area warm, southerly winds will 
prevail. As the center of disturbance passes to the eastward 
the cold, northerly winds of the west quadrants are expe- 
rienced. When, hentiien abnormally high temperature ob- 
tains in the front, and abnormally low temperature in the 
rear, of a low area, a decided fall in temperature will be 
experienced within the area of active cyclonic disturbance 
following the passage to the eastward of the storm center, 
and in cases where a decided and specified fall to the freezing 
or frost temperature occurs, a cold wave is noted. 

The cold waves of the middle Gulf Coast belong to two 
fairly well-defined types. They either follow the passage of 
a low area from the northwestern States to the lower Missis- 
sippi Valley, or follow a low area which develops or appears 
in the extreme southwest. The southwest low area may 
develop in the southern part of a trough of low pressure 


which extends southward between the Rocky Mountains and 
Mississippi River, or it may appear near the west Gulf Coast 
and move thence over the middle Gulf States. A necessary 
condition to the southward sweep of the cold waves, whether 
they depend upon the northwest or the southwest low areas, 
is an unbroken area of high barometer extending over the 
Rocky Mountain and Plateau regions, It is also necessa 
to the verification of a cold-wave signal on the middle Gulf 
Coast, in cases where a fall of 16° to 42° is required, that a 
24-hour fall in temperature of 20°, or more, shall have 
occurred in the middle-western States, and that a gradient 
of at least 25° shall appear between the Gulf Coast and the 
thirty-fifth parallel. When, therefore, the weather maps 
show a well-defined low area over the lower Mississippi Val- 
ley, with temperature 60°, or below, at New Orleans, and an 
area of high pressure of great magnitude covering the Rocky 
Mountain and Plateau regions, with a 24-hour fall in tem- 
perature of 20°, or more, in States lying between the lower 
Missouri River and the middle Rocky Mountains, and a tem- 
perature gradient of 25°, or more, between New Orleans and 
Oklahoma, a fall in temperature of at least 16° may be ex- 
ted along the middle Gulf Coast within twenty-four 


ours. 


SPECIAL CONTRIBUTIONS. 


METEOROLOGY AND MAGNETISM. 
By Prof. Frank H. Bieetow (dated December 15, 1895). 


General remarks on the observations for the year, October 1, 1894, 
to September 30, 1895. 


The leading facts regarding the existence at the earth of 
two systems of deflecting magnetic forces, depending upon 
solar action as their cause, are now so far developed as to 
show that there is an intimate connection between them 
and certain meteorological phenomena. It is evident that 
the further development of the subject should proceed 
along two lines, leading (1), to the elucidation of the physical 
laws involved, and (2), to a practical application to current 
meteorological conditions, particularly the art of forecasting. 
Unfortunately neither of these are easy to prosecute satis- 
factorily, in consequence of the very complex nature of the 
interrelated phenomena prevailing in the earth’s atmosphere, 
and the obscurity of our information regarding the nature of 
the ether and the transference of its energy to ponderable 
matter. Only a slow growth in such knowledge can be looked 
for, though eventually much may be accomplished, and since 
close attention is being paid to these topics by physicists, 
a steady advance will doubtless take place. 

For the year October 1, 1894—September 30, 1895, inclusive, 
certain data regarding the horizontal magnetic force, the 
ence and temperatures have been published in the 

ONTHLY WEATHER Review. The primary object of this pub- 
lication has been, not so much to establish a connection be- 
tween meteorology and magnetism, as to exhibit the condi- 
tion of the practical problem in the simplest possible form, 
and to gather data from which to judge regarding the proper 
system of operations to be pursued in connection with fore- 
casting. It is not possible to approach the problem directly, 
because no magnetic and meteorological observations have 
ever been taken simultaneously at the seat of the principal 
transference of energy on the American continent, namely, 
just east of the Rocky Mountain range in the British Posses- 
sions, where the belt of maximum auroral frequency crosses 
that district; that is to say, at about 115° west longitude and 
55° north latitude. A limited knowledge of the operations 


of the polar magnetic field that emanates from the sun, shows 


that, as it enters the earth, it is subject to great local varia- 
tions in direction and in strength at different stations. This 
differentiation of a field, which is uniform just outside the 
earth’s atmosphere, into local fields of varying vectors will, 
no doubt, in time, become one of the best means of studying 
the meteorological conditions of the upper atmosphere, con- 
sidered as an absorber and transformer of ether energy, but at 
present it complicates the question under immediate consid- 
eration. 

The successful establishment and maintenance of first class 
magnetic observatories requires money and skill, and this 
need, unfortunately, limits their number to such an extent as 
to prevent adding one to each of the principal stations of the 
Weather Bureau. Possibly, however, a few stations can be 
fully equipped with magnetic instruments, and others may 
supplement these by using secondary apparatus for rela- 
tive variations, entirely apart from absolute measurements. 
During the past two years some attention has been devoted 
to a consideration of the best form of secondary apparatus 
for the purpose of recording the relative changes in the im- 
pressed solar field from day to day. The features most de- 
sired are moderate expense for the instrument, and ease of 
observation, so that it can be as readily handled as a barome- 
ter or thermometer by the observers of the Bureau. My 
efforts have taken two directions: (1), the construction of 
a time-integrator by means of a rapidly vibrating magnet; 
(2), the use of the ordinary bifilar indications unreduced for 
temperature and instrumental errors. Regarding the former 
a report may be expected after further observations are se- 
cured. Concerning the latter, the data for the present re- 
marks have been presented in this Review. 

It is known that the field with which the frequent changes 
in the meteorological elements of the Northwest are appa- 
rently associated, enters the atmosphere of theearth in direc- 
tions nearly parallel to the magnetic meridians, more defi- 
nitely in lines normal to the ovals of the distribution of au- 
roral frequency. We may properly call them auroral meri- 
dians. The concentration of energy in ovals surrounding 
the magnetic and the geographical poles must be due to such 
a distribution of the permeable material of the earth as shall 
make an exflected field in the arctic zone, and an inflected field 
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in the tropics. The southern field is so far absorbed in the 
heat of the tropical zones as to have no known definite effect 
upon the weather from day to day; the arctic field, on the 
contrary, has a persistent though loose tendency to excite the 
sabeagionie circulation to form highs and lows in a peculiar 
sequence. Hence, it is the variations in the horizontal and 
vertical components of terrestrial magnetism from day to 
day that best measure the solar energy involved in the pro- 
duction of northern storms. The systems of force just speci- 
fied are magnetic, so adjusted as to make mean angles at the 
surface of the earth, and a constant value for each station, 


so that the total impressed force is on the average proportional | p 


to the horizontal component. Hence, in studying relative 
variations, this latter can be used as an approximate substi- 
tute for the total force, and the bifilar becomes the instru- 
ment for useful work. If bifilars could be placed in the 
zone of the maximum frequency of auroras, they might bea 
fairly reliable measure of the quantities desired. Unfortu- 
nately the observatories available (Toronto, Washington, and 
San Antonio) are all located in the zone where the exflected 
and the inflected systems meet together, and there is, in con- 
sequence, a very unsteady direction to the impressed field, so 
that the horizontal component cannot be supposed to hold a 
very constant ratio to the total vector. Therefore, within this 
zone the action of the bifilar can only imperfectly record the 
changes in the solar field, though it is evidently much more 
valuable than the declinometer or the Lloyd’s balance. In 
the curves published in the Weatner Review no attempt 
was made to correct for temperature or other instrumental 
conditions, because it was desired to see how far the readings 
of the bifilar could be utilized in their crudest form, such as 
might be necessary to adopt in any extended use of this form 
of apparatus. A reasonable steadiness of temperature, and 
photographic registration of the trace can be secured at very 
inconsiderable outlay for equipment and maintenance. 

With regard to the meaning of the magnetic curves, the 
following considerations must be mentioned. The primary 
cause of atmospheric circulation is, of course, the equatorial 
accumulation of heat from the electro-magnetic radiation of 
the sun. This maintains a system of atmospheric circula- 
tion of warm and cold currents of a very complex character, 
which are chiefly the source of the highs and lows seen upon 
the daily maps. My researches show that the magnetic 
energy of the polar field is added to this as a secondary source 
of action; it supplements, but does not supersede, the former. 
The probability is that 25 or 30 per cent of the disturbances 
in the weather conditions of the region designated as “ the 
extreme northwest” will be traced to this source, from whence 
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the extension and dissipation occurs chiefly in the United 
States. But it must not be overlooked that prevailing condi- 
tions are largely due to tropical convection, and that the syn- 
chronism between this and the polar magnetic energy may 
often become distorted. Such is the case in the summer, 
when the action due to the polar magnetism of the sun is 
greatly reduced in effectiveness, and in the winter, when the 
convectional discharges (i. ¢., the cold waves) become very 
violent and disturb the fundamental magnetic pulsation (7. ¢., 
the maxima and minima of the 26.68 period ). 

An examination of the curves of magnetic force and atmos- 
heric pressure and temperature for the year shows that there 
is a synchronous variation maintained in all three curves for 
long intervals; that this harmonious beat is sometimes broken 
up, but soon restored. One should not expect to find such 
complete harmony as usually exists between the curves of 
mean daily i and temperature; it would be unphilo- 
sophical to disregard the well recognized facts that the in- 
strumental conditions are incomplete, and that the effect 
of magnetic energy is not fully separated from the dominat- 
ing convectional currents of the atmosphere. As matters 
now stand we see that (1) 75 per cent of the changes in the 
curvature of the magnetic curves agree quite well with those 
of the temperature and pressure curves; (2) that the ampli- 
tudes are about as reliable as the phases; (3) that the mag- 
netic force is precedent, and that the highs and lows may lag 
a little in their formation; (4) that the fact that the mag- 
netic observations are made 2,000 miles away to the south- 
east of the indicated seat of energy excludes the idea that the 
variations of atmospheric temperature were the cause of the 
simultaneous magnetic changes. These practical matters are 
clearly in a very elementary condition, but the prospects are 
good that they will be improved. For several reasons there is 
an increasing demand for better and more magnetic observa- 
tions, so that it is very much to be regretted that one of our 
three American observatories has discontinued its operations, 
and that all three have suffered (especially as to the record of 
vertical force) by the introduction of electric trolley lines in 
their neighborhood. The Weather Bureau desires to acknowl- 
edge the courteous and generous cooperation it has received 
from the director of the magnetic observatory at Toronto, 
the superintendent of the Naval Observatory at Washington, 
and the superintendent of the U. 8. Coast and Geodetic Survey 
which maintained a temporary observatory at San Antonio. 

Beginning with the month of October, 1895, the presentation 
of the data will be given in a somewhat different form, aiming 
at greater accuracy in the comparison of the two types of 
physical elements. 


NOTES BY THE EDITOR. 


FLORIDA FREEZES FOR A CENTURY AND A HALF. 


The following paper, read May 8, 1895, by George R. Fair- 
banks, is reprinted from pp. 16-20 of the Proceedings of the 
Eighth Annual Meeting, Florida State Horticultural Society. 
The data given in it will prove useful for future reference : 

The earliest authentic record we have of severe cold weather in this 
State is in the year 1766, just after the transfer of the Floridas to Eng- 


land. 
The night of January 2, 1766, John Bartram, the botanist, says, ‘‘ was 


the futal night that destroyed the lime, citron, and banana trees in St. | 


Augustine, many curious evergreens up the river that were nearly 
twenty years old and in a flourishing state, the young green shoots of 
the maple, elm, and pavia, with many flowering plants and shrubs 
never before hurt.” 

Bartram, who was then camping on the St. Johns River above Volusia, 
says: “The morning of the was a clear, cold morning; thermome- 
ter, 26°; wind, northwest. The ground was frozen an inch thick on 
the banks.” Bernard Romans, in his Natural History of Florida (1775), 


says: “On January 3, 1766, a frost destroyed all the tropical produc- 


tions in the country, except the oranges. The Spaniards called this a 
judgment on the place for Raving become the property of heretics, as 
they never had experienced the like.” 

In 1774 there was a snowstorm which extended over most of Florida. 
The inhabitants long afterwards spoke of it as an extraordinary white 


rain. 

In 1799 the temperature was very low. On the 6th of April, 1828, a 
heavy frost was very destructive to vegetation; the temperature at 
Picolata was as low as 28°. 

The great freeze, par excellence, occurred in 1835 on the 7th of Feb- 
p> f when the temperature went as low as 7° above zero. John Lee 
Williams, writing in 1837, gives the following account of the great freeze 
of February, 1835: 3 

“A severe northwest wind blew ten days in succession, but more vio- 
lently for about three days. During this period the mercury was 7° 
below zero.”’ [This is undoubtedly an error, and should read above zero 
| instead of below.—G. R. F.] “The St. Johns River was frozen several 
_rods from the shore, and afforded a s le as new as it was distress- 
/ing. All kinds of fruit were killed tothe ground. Many of them never 
started again, even from the roots. The wild groves suffered equally 
with those cultivated as far south as 28°.” 
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He further remarks that in 1837 the wild orange ves south of 
Volusia and at New Smyrna were in full bearing, which shows that 
they were not much injured. In 1844 the writer saw very large sweet 
orange trees on Drayton Island bearing fruit, which could not have 
been killed down in 1835. 

There has been some question as to the exact date of the freeze of 
1835. I think there is no doubt that it occurred on the night of the 
7th and morning of the 8th of February, 1835. Paragraphs in Nile’s 

ister, February, 1835, state that the mercury was 1° below zero at 
Baltimore, and 1° above zero at Raleigh, N. C., on the morning of Feb- 
ruary 8, 1835. That month was excessively cold, the Chesapeake hav- 
ing been frozen so as to close navigation three times during that month. 
The mercury is reported to have been at 11° above zero at the same 
period at Fort King, Fla., then an army t near the present Ocala. 

Dr. Baldwin of Jacksonville, an excellent authority, informed the 
Times-Union in 1886, that the date of the freeze in 1835 was the 8th of 
February, and the mercury stood at 8° above zero; and that about 1857, 
the day not given, the temperature was down to 16°. In 1857 the mer- 
cury fell to 26° at Tampa, 29° at Fort Pierce, and 30° at Fort Dallas, on 


the Miami. At Jacksonville the thermometer indicated, viz: 2 


At Sorrento, on January 12, 1886, the thermometer indicated 19. 

P. P. Bishop, in an address before the Fruit Growers’ Convention, 
about 1872, said: “ At Christmas, 1868, and again at Christmas, 1870, we 
had the two severest frosts that have been known in Florida since 
1835. At each of these dates many young buds were ruined, many 
young seedlings frozen to the ground and much fruit destroyed.” 

With the ceregeins statistics before us we are pares to institute a 
comparison of the severe freezes we have had in Florida in 125 years 
at Jacksonville as a basing point. . 


February, 3, 1766 (probably). 20 


In 1766 the effects of the freeze were confined to loss of tropical 
lants, etc. That of 1835 destroyed all oranges, lemons, etc., north of 
°N. Lat. That of 1886 destroyed many young trees, and some old 
trees, but did not affect the crop of fruit in the following year in quan- 
tity, though it did in quality. The freezes of 1894-5 appear to have 
pretty generally killed down lemon trees, grape fruit, and young budded 
stock and many large trees; but according to present appearance (May 
1895) old bearing trees will fruit for part of a crop the coming year. 


In addition to the preceding, Mr. Fairbanks says: 

Governor Glen of South Carolina, in a pamphlet published in Lon- 
don in 1761, says “that on the 7th of February, 1747, the temperature at 
Charleston was as low as 10° at 8 o’clock in the morning, and had been 
lower during the night; that all bearing orange trees were killed to the 
ground, and even an olive tree eighteen inches in diameter.” 

Note.—The lowest temperatures in Florida, as given by 
Schott in his temperature tables, are as follows: 


Tempera- 
Station. ture. Date. 
rt Marion cont 21 Jan., 1831 
29 Jan. and Dec., 
1851 and 1857. 
Indian Key 47 Feb., 


For South Carolina, Schott gives: 


DROUGHTS IN THE MISSISSIPPI VALLEY. 


The annual report of the Iowa Weather and Crop Service, 
for 1894, contains an admirable article by the Director of the 
Service, J. R. Sage, on the “ Drought Problem.” Among the 
many excellent sentences we quote the following: 


The question most vitally affecting the dairy industry is that relating 
to the permanence of the climatic conditions. Confidence is the basis 
of all business activity. We know what the past has brought forth, 
but what of the future? Are our droughty summers and hot winds to 
be the rule, instead of the exception, for many years tocome? * * * 
The unusual experience of the pur season has stimulated public inter- 
est in some of the problems of meteorology, and people are making 
the discovery that the tables and records o the weather clerks are not 
merely dry figures, after all, nor — devoid of value to practical 
people. The roughty season stimulated the growth of a great variety 
of theories and speculations. Now, it is a good thing to quicken inquiry 
and investigation, but it is still better to obtain correct answers. An 
interrogation point, like a corkscrew, may uncork healing balm or 
deadly poison. Can we make it rain? bes this extraordinary short- 

of rain? What is the matter with our climate? Is this aridity the 
result of drainage and cultivation? These are questions that have agi- 
tated the community. 


The author goes on to maintain that we can not make it 
rain, that neither rain nor drought are caused by human 
agencies, but by gigantic natural forces infinitely above the 
grasp of finite man. He shows that the records for past 
years demonstrate great variability in climates and in crops, 
but nothing to prove a agers change. He gives a letter 
from the Hon. Charles W. Irish, describing the great drought 
of the summer of 1846, in Iowa, which corresponded to, and 
was, perhaps, a continuation of the drought of 1845, in Ohio, 
and that of 1844,in New England. From all appearances 
these three droughts were quite as severe as those of 1893- 
1895. He further shows how possible it is that droughts may 
be compatible with good crops of grain, if not of grass. As 
droughts alternate with very wet seasons, there is, therefore, 
no evidence whatever that civilization has affected the clim- 
ate so far as concerns cloud and rain. The weekly Weather 
Crop Bulletin shows that the rain that usually falls over 
Iowa has simply passed by, and brought an excess to other 
sections. As the past is the best possible guarantee for the 
future, therefore we may still expect dry and wet seasons in 
about the average number and average irregularity. It is 
not well for man to give up in despair and retreat from the 
lands that he has attempted to occupy, but rather learn how, 
by forethought, to conquer a success in spite of the difficulties 
that nature presents. “By thorough drainage, subsoiling, the 
conservation of moisture by means of shelter belts of timber, 
artificial ponds, and artesian or deep wells, we shall, in time, 
be able to produce abundant crops and water our stock, 
whether the seasons be wet or dry.” 


THE WEATHER IN DISTANT REGIONS. 


It has been abundantly shown that the prediction of the 
weather for a long time in advance must depend largely upon 
our knowledge of the conditions prevailing at the time of the 
prediction in different portions of the globe. In order to lay 
a proper foundation for the study of this subject we must 
have monthly, if not daily, charts of the temperature, pres- 
sure, moisture and winds over the whole globe, such as hove 
been prepared and partly published under the title of Inter- 


iss? national Simultaneous Observations. These charts for the 


years 1875 to the present time have been used hitherto prin- 


b., 1836 | cipally as a means of studying the motions of low areas, or 


what is called the general circulation of the atmosphere in 
the Northern Hemisphere. Such studies have already shown 
that the phenomena of the Southern Hemisphere obey the 
same laws as hold good in the Northern Hemisphere, but in 
much simpler combinations, and that maps of both hemis- 
pheres, when compared together, mutually elucidate each 


other. It sometimes happened that cold, dry, and clear sea- 
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sons in the north temperate and arctic regions continued from 
six months before to six months after corresponding cold 
winters in the extreme southern temperate region. The lati- 
tudes visited by vessels that round Cape Horn are usually a 
little less than 8S. 60°, corresponding, therefore, to Behring 
Sea, southern Alaska, Cape Farewell, the Orkney Islands, 
Christiania and St. Petersburg, and, in fact, are very little 
farther south of the equator than the routes followed by the 
steamers from Glasgow to North America are north of the 
equator. The fact that there is so much more ice in these 
southern latitudes than in the corresponding northern lati- 
tudes must be attributed largely to the winds of the antarctic 
regions and the distribution of ocean and land. Any special 
inerease or diminution in the ice, either arctic or antarctic, 
must result from a change in the winds; it may be in their 
direction, or force, or temperature, or moisture. Whatever 
the cause of that change in the wind, it must affect a large 
portion of the Southern Hemisphere If, how- 
ever, the ultimate cause consist, in some phenomenon peculiar 
to the equatorial regions, it may affect both the arctic and 
antarctic simultaneously. In fact such conditions may pre- 
vail over the whole north temperate zone as to influence the 
circulation of the atmosphere in the south temperate and 
antarctic regions, and this influence may either be direct and 
simultaneous, or indirect and only apparent after many 
months. 

A consideration of the mechanics of the atmosphere justi- 
fies the collection and intercomparison of even the popular 
news items in the daily press describing special and abnormal 

henomena in distant places. As far back as 1780 Dr. E. A. 

olyoke, of Salem (Memoirs Am. Acad., Vol. II), made a 
comparison between the weather on opposite sides of the 
Atlantic Ocean, hoping to discover some simple reason for 
the contrasts between the two regions. We, on the other 
hand, are now tempted to compare together the weather of 
the arctic and antarctic circles. There have opportunely 
come to hand a few reports from vessels off the coasts of 
Alaska and Patagonia. A letter published in the San Fran- 
cisco Chronicle of October 8 from the fleet of whalers in the 
Behring Sea, dated August 14, 1895, states that— 


On sailing northward in July from Unalaska ice was met within 
about 100 miles, and was always present until reaching Port Clarence, 
and that it had never before been seen so near to Unalaska by any 
one. From Port Clarence to Point Barrow the vessel’s progress was 
exceedingly slow on account of the drifting ice, scarcely a mile havi 
been made in the first fifteen days of August. The northeast wi 
that usually keeps this ice off shore has been wanting. 


Dr. Sheldon Jackson, agent for the Bureau of Education, 
reports a similar — by the revenue cutter Bear while 
north of Behring Straits. The southern edge of the arctic 
iee pack had remained so far south as to prevent any passage 
north of Iey Cape from July 19 to August 22. Parties from 
Point Barrow who had traveled down the coast for their mail, 
report that the past winter, 1894-95, liad not been very cold, 
the lowest temperature being —30°. (See the National Geo- 
sek Magazine for January, 1896.) 

eare not to infer from the above that there has been 
unusual cold or an unusual quantity or thickness of ice, but 
simply that the wind failed to counteract the ocean currents 
that drifted the ice on shore. 

From the Los Angeles Express of Nov. 26, 1895, we learn 
that the British ship Anglesey arriving at San Francisco on 
that date, like every other vessel that has arrived at that city 
after rounding Cape Horn during the summer and autumn 
of 1895, reports an unusual quantity of ice in that region, 
and corresponding unusual storms and freezing weather and 
snow. Usuallya northwest wind drives the antarctic ice south- 
ward, just as a southwest wind drives the arctic ice northward. 

We may infer that there has, during the past July and Au- 
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gust, been a diminished tendency to northwest winds near the 
antarctic circle, while, at the same time, there was a dimin- 
ished tendency to northeast winds in northern Alaska. 

As the winds in northern Alaska are associated with the 
low pressure area in Behring Sea the abnormal wind condi- 
tions indicate an abnormal condition of that low area, and, 
in fact, it was probably at this time almost entirely obliter- 
ated by an unusual northward extension of the great high 
area of the North Pacific, which area also brought cold weather 
to the Pacific Coast States. 

As the westerly winds at Cape Horn represent a general cir- 
culation around the low area of the Antartic Continent, and 
as the winds at the Cape are usually northwesterly, blowing 
outward from the high pressure area of the South Pacific, we 
must infer that the absence of northwest and the presence of 
southwest winds in this region implies a diminished activ- 
ity of the high area in the South Pacific. 

Now, this tendency to an increased activity of the northern 
area is but an exaggeration of what ordinarily takes place in 
the changes from January to July, or winter to summer, in 
the Northern Hemisphere; similarly, the tendency to a dim- 
inished activity of the southern high area is an exaggeration 
of what takes place in that region in the transition from July 
to January (winter to summer) in the Southern Hemisphere. 
Both these changes are, therefore, in harmony with those 
variations in the general circulation that depend upon the 
interactions of oceans and continents. The change in the 
North Pacific area is that which would be produced by an in- 
creased contrast of land and water in the northern summer, 
and the change in the South Pacific high area is that due to 
a diminished contrast between land and water in the southern 
winter season. Therefore, in the north, or summer, the con- 
tinental air has been warmer than the oceanic air, but in the 
south, or its winter, the continental has been cooler than the 
oceanic air in the region of high pressure. Both of these 
changes may be plausibly traced back to some one single 
cause, such as an increased dryness of the atmosphere, which 
makes hotter summers and colder winters. Although the lat- 
ter suggestion may not present the true cause in this specific 
case, yet it often may be applicable to similar cases, and it 
seems to enforce the general principle that widespread and 
persistent seasonal variations of climate may result from a 
very slight general disturbance in the quantity of moisture 
in the air, or an excess of ascending or descending movements 
in the atmosphere. 


THE LOCAL STORM OF SEPTEMBER 8 IN KANSAS. 


The map of Sunday, September 8, at 8 p. m., shows a gen- 
eral movement of the wind from south and southeast over 
Texas, Missouri, Illinois, Indiana, and thence northward to 
North Dakota. This movement may be considered in either 
of its aspects, viz, either as a flow of air towards a special low 

ressure in Alberta, or as a flow toward the high, warm table- 
and constituting the eastern slope of the Rocky Mountains. 
A barometric pressure of 29.7 or 29.8 prevailed over the 
greater part of the Plateau Region, and a temperature of 80° 
or 90° prevailed from Nebraska south and east over the Gulf 
States, with generally clear weather. As there was no 
strongly developed low pressure, therefore the local showers 
that occurred, with thunder and lightning, during the 8th and 
9th, must be considered, not as an essential part of a system 
of cyclonic circulations, but as local incidents due more par- 
ticularly to special local influences. The locations of such 
storms, with reference to the center of low pressure, has but 
little significance as compared with their locations relative to 
the winds and local topography. However, an exception 
must be made in respect to the storm that occurred on the 
8th, a. m.,in Morris and Lyon counties, Kans., and moved 
thence southeastward to the southeast corner of the State into 
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Missouri, which was too large to becalled a local storm ; in fact, 
it seems to present phenomena characteristic of the southern 
end of all long troughs of low pressure. In this case the 
trough may be considered as extending, on the 8th, p. m., 
from central Kansas to southern Alberta. On the west side 
the cold, drier air over the Plateau Region was undoubtedly 
descending and pushing eastward, but had not yet made itself 
felt as a general westerly wind, except at Pueblo, Santa Fe, and 
Amarillo. In this region, which lies a little southwest of, and 
higher than, central Kansas, such winds prevailed, as would, 
by descending to the lower level of that State, produce the 
rise of 20° in temperature that was ay ov lage from Wichita 
and Dodge City, with corresponding falls in the barome- 
ter. This descending stream of air, having once reached 
the surface of the ground, and pushing eastward, must have 
presented the usual well-known appearance of an onward 
rolling or rushing wall of air, lifting up the lighter air in 
front, topped along its whole extent by a long and compar- 
atively narrow belt of what might, to a distant observer, 
appear as one cloud, but which, on closer inspection, is seen 
to be a series of isolated whirls and hailstorms, horizontal 
rolls and straight-line movements, all in close juxtaposition 
and presenting a scene of violent, turbulent motion. At first 
the front was a small region, perhaps 5 miles long in the 
southeastern portion of Morris County, and northwestern 
portion of Lyon County, and therefore about 100 miles west- 
southwest of Kansas City, and was but the front of an enter- 
ing wedge for the large mass of air to follow behind. About 
noon of Sunday, the 8th, the front was not only moving east- 
ward as a whole, but also lengthening by its steady growth 
toward the southeast and the northwest, and by 8 p. m. had 

beyond Concordia on the north and Springfield ( Mo.) 
on the east, and was near Kansas City. A description of the 
effects of the storm in southeastern Kansas, as compiled from 
the WEATHER Review, for that State, would be about as fol- 
lows: 


On the east side of a line from Lyon County toward the southwest 
corner of Kansas the corn was blown down from the northeast and on the 
west side from the northwest to southeast, showing the path to have 
been about 25 miles wide; inside of this was an area of destructive hail 
about 15 miles wide, while beyond it was the area of excessive rainfall, 
about 60 miles wide. The hail lay in broad streaks or paths; all hail- 
storms [streaks ?] on the east side of the center traveled [trended ?] from 
northeast to southwest and on the west side, from northwest to south- 
east. In many of the hail streaks the leaves, fruit, and bark were 
stripped from the trees, and the next morning the groves were left 
bare, as in January; 4, 8, and 10 inches of water were measured in 
standard rain gauges, and a box standing isolated near the center of 
the storm path, 14 inches deep, was full of water on the morning of the 
%h. This storm was succeeded by hot, dry weather. The electrical 
display was quite remarkable, and was repo by ovservers in Clay 
County, 120 miles west of Kansas City, and Reno County, 100 miles 
southwest of Morris and Lyon counties. 


THE EARTHQUAKE OF SEPTEMBER 1. 


This earthquake shook the whole of the region between 
Virginia and Maine, but did not extend west of the central 
portions of these Atlantic States. The time and character 
of the shocks are briefly given in the following summary: 

Virginia.—Falls Church, lasted several seconds. 

District of Columbia.—W ashington, 6 hr. 8 min. 39 sec., a. m., 
by the Weather Bureau seismograph. 

Maryland.—Westminster, 6.05; distinct trembling of the 
house for a few seconds. 

Delaware.—W ilmington, slight tremor; duration one sec- 
ond, at 6.10. 

New Jersey—Perth Amboy, 6.08; lasted from three to ten 
seconds. Beverly, 6.10; lasted a full minute. Plainfield, 
6.01; lasted ten seconds. Englewood, 6.10. Rancocas, 6.08. 
New Brunswick, 6.07. Moorestown, Newark, Clinton, Bridge- 
ton, Oceanic, Elizabeth, Bayonne, Alaire, Somerville, Burling- 
ton, Palmyra, Freehold, and Toms River, recorded without 


details. Red Bank, not noticed by people out of doors, but 
distinctly felt by people inside of houses. Belmar, 6.08; ac- 
curately observed by Mr. Edward Brown. Asbury Park, 
loose plaster fell from the ceilings. Sandy Hook, in the 
Marine Observatory the tower shook rig 9 for about eight 
seconds. Jersey City, 6.10, at the Erie Railroad depot. En- 
glewood, 6.10 exactly; oscillations lasted from eight to ten 
seconds. Port Jervis, 6.08. High Bridge, perceptible shock. 
Elizabeth, 6.15. Plainfield, 6.00. Trenton, between 5.00 and 
6.00. New Brunswick, 5.50. Morristown, 5.45. Orange, not 
noticeable. 

Pennsylvania.—Easton, church bell rang shortly after 6 
a.m. . Philadelphia, shortly after 6 a. m.; buildings swayed 
perceptibly. Alisatows and Pheenixville, buildings swayed 
and many awakened from sleep. 

New York.—New York, not so severe as that of August 10, 
1884, August 31, 1886, or March 8, 1893; Weather Bureau 
office, vibrations for ten seconds at 6h.11lm.a.m. Staten 
Island, a strong, single shock, lasting ten seconds, occurred 
at 6hr.10min.a.m. Governors Island, the ordinance sergeant 
was awakened by the shock. New York Harbor, the ferry 
boats rocked as in heavy weather, and a rumbling sound 
occurred as if the boats were scraping on the bottom. Long 
Island and Brooklyn, three distinct shocks; the earthquake 
generally travelled eastward, and was felt most decidedly on 
the south side of the island. Rockaway Beach, the sand con- 
tinued in motion about two minutes, and the surf suddenly 
subsided. Bath Beach, two persons are said to have been 
thrown out of bed. Jamaica and Newtown, 6.05. Flushing, 
about 5.45. Northport and Mount Vernon, about 6.00. Yon- 
kers, a little after 6.00. White Plains, 6.15. Sing Sing and 
Tarrytown, slight shock. Newburg, three gentle shocks felt 
at Washington Heights. Bedford, 6.06. 

Connecticut.—Greenfield Hill (from the Bulletin of the 
New England Weather Service) : 


Uncorrected time, 6.08 a. m.; duration not over ten seconds; direction 
of movement nearly southwest to northeast. Only a few people were 
out at that hour, and not many of those few noticed the shock. In 
houses it was felt generally, and nearly all report having received the 
impression of the wave motion. Being in bed at the time, I felt the 
rocking motion; the jarring motion was felt faintly. A resident of the 
valley, about half a mile away from here, said his house was badly 
shaken. The shock ed away with a roaring sound similar to that 
sent back from water when a heavy gun is fired over it. 


Connecticut.—Westport, houses swayed. 

With reference to the accuracy of the determinations of 
the exact time of the earthquake shock at Washington, Mr. 
D. T. Maring, who (in the absence of Professor Marvin at 
Atlanta) was in charge of the Instrument Room at that time, 
writes as follows: 


The time of earthquake shocks is recorded as follows: On a register 
cylinder, making a revolution every six hours, an ordinary office ‘‘ reg- 
ulator”’ clock marks off 5-minute intervals by closing a circuit hevaah 
a magnet of the register about four seconds after the ending of each 
fifth minute of the hour. Whenever the needle of the seismograph is 
disturbed, it also records by closing a circuit through the same magnet 
that makes the clock record. Careful interpolation between the clock 
and seismograph records will, therefore, give the time by the “regu- 
lator” clock at which the needle of the seismograph was disturbed. 

The accuracy of the interpolation between the clock and seismograph 
records will depend upon the definiteness and fineness of the lines 
made by the recording pen. In this particular instance the case is 
somewhat complicated because the seismograph record followed so 
closely after the clock record that the two are united into one wide 
mark, excepting at their points. The marks representing the clock rec- 
ords cover a space equivalent to about forty seconds of time, the varia- 
tion in width not being greater than five seconds. The combined width 
of the two marks, as recorded in this instance, is equivalent to about 
sixty-five seconds of time on the sheet, while the distance between 
their —- is equivalent. to about twenty-five seconds. The time of 
the vibration of the needle of the seismograph here recorded appears, 
therefore, to have been made within five seconds of twenty-five sec- 
onds after the clock record was made, or at ten minutes twenty-nine sec- 
onds after 6 o’clock a. m., of September 1, 1895. 
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A more troublesome source of error, however, is found in the rate of 
the “regulator” clock. Reference to the coocchenny ine di m [not 
printed] will show that on different days the clock has gained as much 
as twenty seconds, or lost as much as thirty-seven seconds. For the 
seven days previons to September 1 the clock gained from eleven to 
seventeen seconds each day, the gain from noon of the 30th of August 
to noon of the 3ist, being twelve seconds. From August 31 to Septem- 
ber 3 no time observations were made, but during this period the clock 
lost twenty-eight seconds, or an average of nine seconds perday. From 
9 a. m. to 12, noon, of the 3d, it gained three seconds, and from noon 
of the 3d to noon of the 4th, one second. 

The noontime signals from the Naval Observatory are not received 
at this office by telegraph on Sundays nor holidays, and it so happened 
that September 1 fell on a Sunday, and was followed by a national 
holiday (Labor Day), September 2. It was not ible, therefore, to 
get a more accurate reduction to the actual Naval Observatory standard 
tirae than is here explained. 

There seems to be no way of deciding accurately whether the regu- 
lator clock kept on gaining at the rate of twelve to fifteen seconds — 
day until after 6 a. m. of the Ist, or whether, between noon of the Slst 
and noon of the Ist it lost from twenty to forty seconds. There is, 
therefore, an uncertainty of at least thirty seconds in the error of the 
clock at 6 a. m. of September 1, and of five seconds in the interval of 
time that elapsed between the clock record and the seismograph record. 

Adopting a mean rate for the clock from noon of the 31st to noon of 
the 3d, we obtain for the error of our “ regulator” clock at6a. m. of Se 
tember 1, -+ 1 min. 50sec. Subtracting this error from 6 hr. 10 min. 2 
sec., the time by the “ regulator’’ clock at which the seismoscope needle 
was disturbed, we get 6 hr. 8 min. 39 sec. as the Naval Observatory 
standard seventy-fifth meridian time for the occurrence of this earth- 
quake shock, which time is probably correct within twenty seconds. 

The record of the Weather Bureau seismograph indicates that the 
duration of the shock was only a few seconds. 


HOW TO OBSERVE AN EARTHQUAKE. 


Prof. Charles Davison, of Birmingham, England, has been 
engaged for several years in studying and cataloguing the 
earthquakes of Great Britain, and has lately issued some in- 
structions to observers, which are also applicable to other 
countries. The essential points are the following: 

i. Always be prepared by keeping a written record of the 
correction to your watch or clock. If the record is made 
daily, by comparing your watch with the standard-time signal, 
or standard clock, and if you do not often adjust the watch, 
but keep its record continuously day after day, you will have 
the means of converting an observed time into standard time 
by making allowance for the error of the watch. 

Immediately after the earthquake is over compare the watch 
or clock with other watches and clocks, especially the best 
standard-time clock accessible. The standard clocks of the 
ordinary jewelers are often allowed to be in error half a 
minute and are rarely adjusted to absolute correct time more 
than once a week or month, but by cultivating a friendship 
with the jeweler you can generally obtain the exact error of 
the clock, provided the information is to be used only for 
strictly scientific purposes. The standard noonday-time sig- 
nal, which is flashed all over the country daily by telegraph, 
should always be used when possible. It can be observed at 
any telegraph office, and is often distributed by telephone. 
It is very desirable to observe the time of the shock and de- 
termine the error of the watch to the nearest second. All 
records should be kept in seconds, even although there may 
be a possible error of many seconds. Ordinary watches are 
liable to an irregularity in their daily rate so large that they 
may gain or lose ten seconds in twenty-four hours without 
any special apparent cause. Therefore the observer must 
compare his watch with the standard clock as soon as possible 
after the earthquake has happened. Clocks having wooden 
pendulums, beating seconds or half seconds, are more reliable 
than ordinary watches. Clocks having metallic pendulums, 
without compensation for changes of temperature, are less 
reliable than the best of the high-grade watches. 

2. The most important item is the time of the instant when 
the strongest shock occurred. If no shock was especially 
strong, then record the time of the beginning and also that of 


the ending of the vibrations; if no shock at all is felt, record 
the time when the loudest rumbling noise was heard. 

8. Record the nature of the shock: (a) Was any tremu- 
lous motion felt before the principal vibrations, and for how 
many seconds? (b) How many principal vibrations were 
felt, and for how many seconds did. they last? (c) Was any 
tremulous motion felt after the principal vibrations, and for 
how many seconds? (d) Did the shock gradually increase 
in intensity and then gradually die away, or were there two 
or more maxima or a series of vibrations; and if so, how 
many were there, what were the intervals between them, and 
what was the order of their intensity? (¢) Were the princi- 
pal vibrations strongest near the beginning, middle, or end? 
(f) Was any vertical motion perceptible, and if so, was the 
movement first upward and then downward, or vice versa? 

4. Duration of the shock in seconds—This may be esti- 
mated after the observer has recorded the minutes and sec- 
onds of the strongest shock. To do this he should repeat at 
his leisure the various movements and operations that he 
himself went through when he observed the earthquake, and 
should time himeelf while so doing. 

5. Intensity of the shock—(a) Making windows and loose 
things rattle. (b) Perceptibly moving a chair, or bed, or the 
observer. (c) Stopping clocks, or making pendulums, pic- 
tures and chandeliers swing. (4) Overthrowing small orna- 
ments or breaking the plaster from the ceiling. (¢) Throw- 
ing down well built chimneys or cracking well built walls. 

6. The sounds —(a) Was there any unusual rumbling? 
(+) By how many seconds did the first sound precede or fol- 
law the first quaking of the earth? (c) By how many sec- 
onds did the last sound precede or follow the last shock? 
(d) Did the sound entirely precede, or entirely succeed the 
shock, and by how many seconds? (g) Was the sound loud- 
est before, or at, or after the instant when the shock was 
strongest? 

Special interest attaches to these last questions about the 
relation between the movement of the earth and the sound in 
the air. While the earthquake lasts the whole attention 
should be given to observing the nature of the shock and 
sound and their relations to one another, and their variations 
in intensity and character. During this time one may look 
at his watch and make some mark that will assist the mem- 
ory, but need not write down anything except what relates to 
the sounds and shocks until the latter are entirely recorded, 
after which he may write down the record of times of begin- 
ning, maximum, and ending. 

td more than one shock is felt the descriptions of the dif- 
ferent shocks should be kept og end, slight shocks are just 
as important as strong ones. If you know that you are in 
the neighborhood of an earthquake disturbance, which you 
did not yourself experience, although you were in a favor- 
able condition to do so, it is important to record that fact. 

| Nore.—The Editor has several times found by experience 
that when it is difficult to count the rather rapid vibrations 
of a building, it is still perfectly practicable to let a lead pen- 
cil held loosely in the hand trace a zigzag line that shall be 
a correct, graphic presentation of the number and intensities 
of each individual vibration, and this zigzag can be repeated 
an hour afterwards quite perfectly, both as to character and 
time. By counting the zigzags we thus determine the total 
number of vibrations, and by timing the process repeatedly 
we get a clear idea of the duration. Thus in the autumn of 
1886 a building in Washington vibrated seven or eight times 
in the space of two seconds, and repeated this performance 
five times over within two minutes. In each case the first 
vibration was the largest, and the others steadily. diminished 
to the end. Moreover, the last group was feebler than the 
first 

After all that may be said in favor of personal observa- 
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tions (and they certainly are of the highest importance when 
we try to consider all the features of time and duration, in- 
tensity, and direction and the attending noises) still, owing 
to the fact that observers are generally taken unawares, the 
Editor must urge those persons, and especially those institu- 
tions that can afford to maintain a Weather Ree seismo- 
graph, to contribute thus greatly to our knowledge of this sub- 
ject. In the annual report of the Chief Signal Officer for 
1875, pages 374-377, the Editor submitted a few suggestions 
as to the observation of earthquakes. Among the apparatus 
for recording direction the following suggestion may be worth 
considering: The linear extent of the horizontal movement of 
the earth may be computed from the movements of several 
heavy balls of different diameters and moments of inertia 
rolling or sliding on a perfectly horizontal plane. The plane 
should be strewn with a fine powder that will serve to mark 
the path of each ball. The balls should be covered with a 
yery thin layer of some lubricant, such as tallow, to which 
the powder will stick if the ballshould roll. The plane should 
have a rim and a glass cover toexclude dustand wind. Every 
detail of the motion of the balls will thus be recorded on their 
own surfaces and that of theplane. The horizontality of the 
plane must be determined after the earthquake shock as well 


/as before. The balls must be as truly spherical and homo- 


nous as possible, and, in order to secure different sizes and 
insitics one might, for economy’s sake, use the steel balls of 
the bicycle axles, the best of agate marbles, billiard balls of 
ivory and the Japanese spheres of quartz crystal. From the 
recorded movements of these balls one may deduce the direc- 
tion and force with which they were projected from their ori- 
ginal position of rest by the earthquake shock, but the com- 
putation, of course, involves a knowledge of dynamics. | 


FROSTS IN SOUTHERN CALIFORNIA—THEIR PREDIC- 
TION AND PREVENTION. 


The following article from the Los Angeles Express of Jan- 
uary 4, 1896, presents the valuable results of much experi- 
ence in that region, and may apply, with slight modifications, 
to some other portions of the country: 


One of the most reliable horticulturists of this section, James Boyd, 
of Riverside, has laid down some rules bearing on this subject, in the 
Press, that are interesting, and their correctness is vouched for by years 
of experience and observation. He states that, as a matter of fact, the 
thermometer has seldom been known to fall between sunset and sun- 
rise more than 10° in a cold wave, or, say, to make sure, from 7 to 8 
O'clock at night to the same hour next morning. For instance, if the 
thermometer is above 40° at 8 o’clock at night, it need not be cxpected 
to fall below 30° before the next sunrise, although sunrise sometimes 
Witnesses a fall of a degree or two for a few minutes, which usually 
does but little harm. 

Again, if the wind blows all night, no matter how cold it feels, it will 
not freeze to hurt anything in the orchard; but if the north wind blows 
cold all day and dies down about sundown, with snow on the San Ber- 
nardino Mountains, it is well to prepare for the worst. But, again, if 


ithe barometer is low there will not come a destructive freeze. All of 


our injurious frosts have come with an exceedingly high barometer, 
and, no matter how much it may threaten, the cold is not likely to be 
excessive. The thermometer may stand for hours below the freezing 
int without freezing the fruit. If, on cutting the fruit, the juice flows 
ly it is not damaged. It must not be forgotten that it takes a much 
greater degree of frost to freeze a mixture of salt and water or sugar 
and water than of pure water, which fact is what saves the fruit; and 
_— fruit is much more easily damaged than that which is ripe; a fact 
at is demonstrated every season in our vineyards, where immature 
grapes will be frozen while ripe fruit will be untouched. 
ere is one other point that may be laid down as a certainty, and 
that is, that the thinnest film of haze overcasting the sky will imme- 
diately raise the temperature several degrees. It is better not to run 
Water, except when all signs point to a general freeze, for undoubtedly 
much harm results to the orchard, and also to the fruit, from having 
the ground saturated for days, or even weeks, at a time, for rain usually 
follows any cold spell in a few days, and the constant wetting of the 


Boil is very apt to produce puffy fruit later on. 


RATE OF ADVANCE OF RIVER FLOODS. 


The rate at which river floods advance down the stream 
Must, of course, depend upon the nature of the bed of the 


Rev——3 


stream and the extent to which its banks overflowed. The 
cross section of the flood of water becomes so large in the low- 
lands and flats that the forward advance is correspondingly 
small, and, in fact, every broad piece of overflowed bottom 
land becomes a pond, temporarily, in which waters may ac- 
cumulate, and thus diminish the severity of the flood in the 
lower parts of the stream. Each stream has, therefore, pecu- 
liarities of its own and demands a special study. The rates 
of advance derived from the study of one river can not be ap- 
plied to another without material multiplication. As, how- 
ever, detailed studies upon river floods have as yet been made 
in only a few river valleys, we submit the accompanying re- 
port, extracted from the proceedings of the Rochester Academy 
of Science, as illustrating the class of work that might profit- 
ably be repeated by engineers, for the smaller rivers at least, 
throughout the country. When we know at what rate the 
small rivers feed the larger ones we shall be better able to 
study the floods in the latter. 

Mr. J. Y. McClintock, surveyor for the city of Rochester, 
having returned from an examination of the Genesee River 
in May, 1894, gave an address, of which the following is a 
summary : 

We have lately seen in the Genesee Valley the third greatest flood 
that has occurred for thirty or forty years. Studies have been made 
to determine at what rate of speed the height of the flood traveled 
from Mount Morris to Rochester, and as this flood ran great enough to 
cover the broad flats it gave a good example. I found that the flood 
was at its height as follows: Mount Morris, May 21, 3 a. m.; Geneseo, 
May 21, 12 m.; York, May 22, 9 a. m.; Avon, May 23, 6 a. m.; Roches- 
ter, May 23, 2 p. m. 

The distances down the general course of the valley are as follows: 
Mount Morris to Geneseo ee miles; Geneseo to York, 3 miles; York to 
Avon, 5} miles; Avon to Rochester, 18 miles. 

This shows that the flood starting from Mount Morris moved at the 
following speeds: To Geneseo, 0.6 mile per hour; from there to York, 
0.14 mile per hour; from there to Avon, 0.21 mile per hour; and from 
there to hester, Court Street dam, 2.25 miles per hour. The total 

Apparently the velocity increases ually, although not regularly, 
depending upon the width of the ek om which is very much narrower 
below Avon than above, and affords less storage capacity. 

From our observations at Rochester we had come to the conclusion 
that the flow of water during this flood was nearly one-third less than . 
the flow of 1865, when so much damage wasdone. I was able to verify 
this conclusion by interviews with old residents at various points along 
the river. At York the high water of 1865 was about three feet above 
that of 1894. At Avon it was somewhat over two feet above. 

One other important point was as to whether the great flats would 
furnish storage room for the flood below the surface of its ground to 
any such extent as is usually assumed. This I was able to learn by 
ocular demonstration. 

The river banks proper are generally quite steep, of clayey soil, from 
8 to 12 feet high, and as the level of the river had fallen from 12 to 15 
feet within a few days, the ground has not had time to dry out, but 
was exuding water from its whole surface. This showed that the flats 
act as a great storage. The importance of this will be shown by Mr. 
Rafter in his forthcoming report on the proposed storagedam. He 
will call attention to the fact that the 60 to uare miles of flats when 
ee with water will hold far more than the great reservoir to be 
made. 


STORM WAVES ON THE GREAT LAKES AND THE OCEAN. 


The waves that occur on a body of water are of several 
kinds and origins. We speak of short waves and long waves 
when we have in mind those that can be seen in their whole 
extent from any ordinary point of view. The lengths of such 
waves, from crest to crest, vary from a few yards to a mile. 
We speak of a ground swell, or a long swell, when the rise 
and fall of the water is but a few feet, and takes place so 
gently that we scarcely see it as a wave on the surface of the 
water, but either feel it by the motion of the vessel or recog- 
nize it by the character of the surf. The small waves due to 
light winds, or to the interference of two opposing currents 
of water, are generally known as ripples or rips; there is, 
however, a still smaller wave known as the capillary ripple, 
which does not concern us here. Some forms of ocean swell 
are due to distant storms whose violent waves have, in the 
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course of 1,000 miles, subsided into long and gentle swells. 
Other forms of ocean swel! are due to earthquakes or volcanic 
eruptions that produce a great commotion in some central 
locality whence the wave spreads in all directions. The long- 
est and gentlest wave is the primary tidal wave which is the 
source of the ordinary tides in harbors and gulfs; this pri- 
mary wave has a central height of only a few feet in mid- 
ocean, and would have a length from crest to crest of half the 
circumference of the earth, were it not for the interference 
of the continents. The tidal wave advances westward at the 
rate of 15° of longitude per hour. All waves, including the 
tide, become shorter and turn into breakers when they reach 
shallow water. All waves are reflected from the shore line as 
a wave of sound would be from a stone wall. By combin- 
ing together several small waves there may result a special 
great wave. When a broad wave meets and passes beyond 
an obstacle, the deflected waves interfere with each other in 
the rear of the obstacle. 

The bottom of a lake may be so shaped and so adjusted 
to the water it contains that the distance from one side of 
the lake may be exactly one-half of the wave that would 
naturally be formed in water of that depth, so that the water 
in the lake can beset into such a wave motion that as it goes 
down on one side it rises on the other and vice versa. In such 
cases observers on opposite sides of the lake simultaneously 
record high water and low water, respectively. This class of 
waves was first observed in certain lakes of Switzerland, where 
these waves were known as “ seiches,” but similar phenomena 
have heen observed in all other parts of the world. This 
French word indicates adrying-up or retreating of the waters 
from the shore line, which retreat or apparentdrying up may 
last for several hours, as a maximum, down to several minutes, 
as a minimum, depending on the dimensions of the lake. If 
such a phenomenon, or any similar long and slow wave should 
pass from one end to the other of any one of our large lakes, 
the amount of rise and fall at either end would depend largely 
upon the configuration of the sides and shores of the lake. 

Anotherclass of waves is due neither to tides, earthquakes, 
nor winds, but to changes in barometric pressure. We ordi- 
narily measure the pressure of the air by the height of the 
column of mercury in the barometer, which is supported b 
the pressure at the open end of the tube, and when we spea 
of a pressure of 30 inches of mercury we really mean a pres- 
sure of about 15 pounds to the square inch, so that each inch 
of the mercurial column may be considered as representing a 
half pound of pressure to the square inch. If for mercury 
we should substitute a column of water it would need to be 
84 feet high, as in the water barometer first made by Otto 
Guericke in 1650 at Magdeburgh. If, therefore, the baromet- 
ric pressure is one inch higher or greater at one end of a lake 
than at the other, there is a decided tendency for the water to 
sink under the heavy pressure and rise under the lighter. Of 
course, in the free air, such differences of pressure can only 
exist in connection with a system of winds, and, therefore, 
the so-called barometric wave is generally of less importance 
than those due to the direct action of the wind. 

It is important for the student to carefully distinguish be- 
tween these different kinds of waves. Our progress in under- 
standing and explaining the phenomena of nature and our 
hope of predicting them for man’s safety, or utilizing them for 
man’s necessities, all depends upon our correct appreciation 
of natural causes and our understanding of the laws of na- 
ture. As illustrating the confusion of ideas into which the 
public and well-trained observers may fall, we may quote the 
rise of water observed at Duluth on Saturday, September 28, 
when & storm center passed over or near the city. The mini- 
mum pressure was 29.68 at 8 a. m., reduced to sea level, while 
the isobar of 30.15 skirted the eastern shore of the lake. 
This difference of pressure of about 0.5 inch in a distance of 


300 miles was, of course, accompanied by southeast to north- 
east winds and rain over the greater part of the lake east of 
Duluth. At the latter city the lake water rose from 2 to 4 
feet, according to locality, and this was popularly spoken of 
as a notable “tidal wave.” Now, the fact is, that tides are 
barely perceptible to close observation in Lake Superior, and 
tidal waves of 2 feet are impossible. One correspondent ex- 
plains the wave as due to the difference of barometric press- 
ure; but a half inch of the mercurial barometer corresponds 
only to a half foot of water, and even this is much more than 
could possibly have been caused by the barometric conditions 
over Lake Superior, unless they had remained intact for sev- 
eral days in order to give the water a chance to move into a 
position of static equilibrium. Even if such static equilib- 
rium should occur, the water would need only to rise a quar- 
ter of a foot over the west end of the lake in order to coun- 
terbalance the depression of one-fourth of a foot at the east 
end. But the rise of water observed at Duluth on September 28 
was not a case of static or barometric equilibrium, as the 
reader will see at once, from the fact that the isobars rapidly 
changed their location and the great difference of pressure 
soon disappeared. Similar unexpected rises and falls have 
sometimes been attributed to possible earthquakes, but this 
hypothesis is probably always out of place in connection with 
our Great Lakes. 

There remains nothing but the wind as a probable cause of 
the wave at Duluth, and, in fact, the gale that prevailed on 
Lake Superior, taken in connection with the contour of the 
shore line, is fully adequate to explain the phenomenon. 

The explanations that we have given in previous numbers of 
the MontHity WEATHER Review of the floods caused by hurri- 
canes on our Atlantic and Gulf coasts, apply equally to the 
high water observed on the Lakes. The wind drives the sur- 
face water forward, but when the water reaches the shore and 
begins to pile up, because it can no longer go forward, it then 
returns toward the sea by flowing either to the right or to the 
left, or downward and Saikwesll as an undertow. This for- 
ward flow above, and return flow below, is maintained by the 
wind in such a way as to constitute dynamic equilibrium, 
but not static equilibrium. If we had to consider only static 
equilibrium, we should find that a gale can support the 
pressure due to the weight of only a few inches of water; but 
in dynamic equilibrium, the steadily blowing wind is per- 
petually communicating to the onward flowing water a smal! 
amount of force, which the latter uses up in overcoming the 
resistances om as friction, the so-called viscosity, and the 
inertia of slowly moving masses). As the undertow flows 
backward, the forward or surface current has to rise over 
the underflow, and the work required in order to do this is 
done by the force that the wind communicates. If the wind 
blows steadily for a few hours there is established an almost 


perfect equality between the force communicated by the wind -4 


to the surface water and the work done by the advancing 
surface current and the descending undertow. When the 
movements of the wind, the upper and the lower currents of 
water, are all perfectly uniform, this condition is spoken of 
as steady movement, a stationary condition, or dynamic 
equilibrium. If the wind should stop suddenly the water 
would, by its inertia, continue in motion until frictional re- 
sistances could use up its slight store of energy, after which 
it would lie still and the upper surface would be horizontal ; 
this latter is also a stationary condition, but it is static equi- 
librium ; there is no motion, therefore no frictional or other 
resistances, and therefore, no dynamic manifestations. 

The temporary rise and fall of water on our lakes must be 
principally due to the wind. The disturbances of barometric 
pressure, the fall of rain, and the tidal action of the sun and 
moon may contribute a very little to increase or to diminish 
the influence of the wind, but the latter is the important cause, 
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These waves should, therefore, not be called “tidal waves,” | 


but, rather, “storm waves” or “storm floods.” A similar 
‘misnomer is noticed as to the heavy waves that sometimes 
unexpectedly occur on the Atlantic and Pacific coasts. Al- 
though these waves are generally due to distant earthquakes, 
yet they are often spoken of as “tidal waves,” whereas they 
should be called “earthquake waves.” The “bore,” or wall 
of water, resembling an ordinary breaker, but on an immense 
scale, which advances up the deltas of many great rivers, 
and is especially well developed in the Bay of Fundy, is a 
destructive form of the tidal wave, while the gentle rise and 
fall of the tide along the coast is the ordinary, quiet form of 
the tidal wave. Another misnomer occurs in calling the 
greatest and destructive waves of mid ocean “tidal waves” 
when they approach like an overpowering wall of water. 
Thus, the steamer Progreso, when off the coast of Lower Cali- 
fornia, on September 29, encountered a wave that swept her 
from stem to stern. This is designated as a tidal wave by the 
daily newspapers, but was, properly speaking, a “storm wave,” 
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being a combination of two large waves, or possibly a’ huge 
“breaker,” but not in any sense tidal. 

We note here that the newspaper press reports of “ damag- 
ing tidal waves” in Duluth Harbor on the 14th and 20th of 
September, 1895, were quite erroneous. The only important 
high water at that place was that of the 28th, according to 
the report of K. W. Brown, local forecast official, Weather 
Bureau. On Lake Ontario, however, there was observed on 
September 18, between 6 and 7 a. m., at Charlotte, N. Y., a 
fall of about one foot, followed by a rise of one foot. At 
some points on the sloping shore this recession of one foot 
re | have corresponded to thirty feet of the slanting beach, 
and thus a wild paragraph “water receded thirty feet” was 
made to startle the country. Ingenious reporters even sug- 
gested that this wave in Ontario had come all the way from 
Duluth through the Lakes and Straits, Ste. Croix River, and 
Niagara Falls; an impossible performance that makes the 
suggestion seem ridiculous, although many took it in all 
seriousness, 


METEOROLOGICAL TABLES. 


By A. J. Henry, Chief of Division of Records and Meteorological Data. 


Table I gives, for about 130 Weather Bureau stations 
making two observations daily and for about 20 others 
making only the 8 p. m. observation, the data ordinarily 
needed for climatological studies, viz, the monthly mean 
pressure, the monthly means and extremes of temperature, 
the average conditions as to moisture, cloudiness, movement 
of the wind, and the departures from normals in the case of 
pressure, temperature, and precipitation. 

Table II gives, for about 2,400 stations occupied by volun- 
tary observers, the extreme maximum and minimum temper- 
atures, the mean temperature deduced from the average of 
all the daily maxima and minima, or other readings, as indi- 
cated by the numeral following the name of the station; the 


mean stages of water in the rivers at cities and towns on the 
principal rivers; also the distance of the station from the 
river mouth along the river channel. 

Table VIII gives the maximum, minimum, and mean read- 
ings of the wet-bulb thermometer for 135 stations, as deter- 
mined by observations of the whirled psychrometer at 8 a. m. 
and 8 p. m., daily. 

The difference between mean local time and seventy-fifth 
meridian time is also given in the table. 

Table IX gives, for all stations that make observations at 
8 a. m.and 8 p. m., the four component directions and the 
resultant directions based on these two observations only and 
without considering the velocity of the wind. The total 
movement for the whole month, as read from the dial of the 


total monthly precipitation, and the total depth in inches of Robinson anemometer, is given for each station in Table I. 
any snow that may have fallen. When the spaces in the| By adding the four components for the stations comprised in 
snow column are left blank it indicates that no snow has any geographical division one may obtain the average resultant 


fallen, but when it is possible that there may have been 
snow of which no record has been made, that fact is indi- 
cated by leaders, thus (....). 

Table III gives, for about 30 Canadian stations, the mean 
pressure, mean temperature, total precipitation, prevailing 
wind, and the respective departures from normal values. 
Reports from Newfoundland and Bermuda are included in 
this table for convenience of tabulation. 

Table IV gives, for 29 stations, the mean hourly tempera- 


and figured in the Report of the Chief of the Weather Bureau, 
1891-’92, p. 29. 

Table ¥ gives, for 28 stations, the mean hourly pressures as 
automatically registered by Richard barographs, except for 
Washington, D. C., where Foreman’s barograph is in use. 
Both instruments are described in the Report of the Chief of 
the Weather Bureau, 1891-’92, pp. 26 and 30. 

Table VI gives, for 136 stations, the arithmetical means of 
the hourly movements of the wind ending with the respective 
hours, as registered automatically by the Robinson anemom- 
eter, in conjunction with an electrical recording mechanism, 
described and illustrated in the Report of the Chief of the 


direction for that division. 

Table X gives the total number of stations in each Staite 
from which meteorological reports of any kind have been re- 
ceived, and the number of such stations reporting thunder- 
storms (T) and auroras(A)on each day of the current month. 

Table XI gives, for 38 stations, the percentages of hourly 
sunshine as derived from the automatic records made by two 
essentially different types of instruments, designated, respect- 
ively, the thermometric recorder and the photographic 
recorder. The kind of instrument used at each station is 


lowing the name of the station. 

Table XII gives the records of hourly precipitation as 
reported by stations equipped with automatic gauges, of 
which 37 are known as float gauges and 7 as weighing rain 
and snow gauges. 

Table XIII gives the record of excessive precipitation at 
all stations from which reports are received. 

Table XIV gives a record of the heaviest rainfalls for 
periods of five and ten minutes and one hour, as reported b 
regular stations of the Weather Bureau furnished with self- 
registering rain gauges. 4 

Additional information concerning the tables will be found 


Weather Bureau, 1891-92, p. 19. 
Table VII gives the danger points, the highest, lowest, and 


in the January, 1895, Review. 


indicated in the table by the letter T or P in the column fol- ° 
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TaB_e I1.—Climatological data for Weather Bureau Stations, September, 1895—Continued. 
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—The data at stations having no departures are not used in computing the district averages. Letters of the alphabet denote number of days missing from the 


*Two or more directions, dates, or years. 


alla Walla..... 


Southern Plateau 
Pla 
Northern Plateau 


wal 
Carson City..... 
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I1l.—Meteorological record of voluntary and other cooperating 


Temperature. 
(Pahrenhelt 


Stations. 
Salton ** ..........- eee 117 70 | 91.4 | 
San Bernardinot......-.. 99) 42 
San Jacintot..........- 388 69.0) 
San 91 36 «61.3 
San 55 64.2 
San Luis 
San 53 | 65.3 |. 
San Miguel**............| 4 | 67.5 
San Rafael ............--| 9 43 «61.8 
Santa Ana*®® ...........-| % 62 78.9 
Santa Barbarad ........; 86 8 65.6 
Santa Barbara L. 
Santa Clara a*°.........| 88 46 | 63.2 
Santa Clarad.........-.-| 100 42 64.5 
Santa 43 «64.2 
Santa Monica*® ........ 8 | 51 | 64.7 
Santa Rosa*®.........--| 94 | 6.3 
Baticoy 
Shasta Springs.......---| 85 | 30 | 58.2 
Skye Valley 
8. BE. Farallone L. H 
Stanford University....| 92 43 «62.9 
Stockton @ 485 | 65.2 
Susanvillet...........--| 86 86 50.1 
Sutter Creek*®..........| 89 32 | 60.6 
Tecarte Dam**.........| 108 38 68.2 
97 | 580 | 68.8 
Templeton 96 38 64.4). 
Mrinided 
Truckee 82 30 51.6 
Tulare c 102 «(70.0 
Turlock bt 102 87 | 68.0 
Ukiaht ...........- 33 | 61.3 | 
Upper Mattole*!........ 93 | 46 62.6 | 
Vacavillea*!............| 98 52 68.2 
Venturat............ 48 63.2) 
Volcano Springs **..... 116 70 91.6 
Walnut Creek..........-, 99 41 
Wheatland ........ 44 (65.4) 
Williams **........ 49 69.5) 
Willows 08 95 55 71.5 | 
86 58 | 72.0) 
Wire Bridge*®...........| 4 (66.4. 
Verba Buena L. H 
Yuba 9 59° (71.45 
Colorado. 
Almat.......... 15! 48.8) 
Boxelder ........- 
Breckenridge 86 12 | 52.7 | 
Brush! ....... 98 24 63.4). 
Byers*!...... 99 28 | 57.2). 
Canyont . 65.8 
Castle Rock 89 22) 62.9 
67| 8| 45.6! 
Springst 26 62.2 
28 68.6 
Deer Trail*®............. 96 27 | 66.0 
27 66.2 | 
Divide. Exper. Station.... 19 | 59.4) 
Downing t 68.4 
Durangot 85) 61.0) 
Port Collinst............. 9% | 61.0 
Glen Eyriet.............. 88) 2% 60.8. 
Gold Hill *!..............| 84 25 | 59.7 
Grand Junctiont........ % 32. 68.0 
0 50.7 
Gunnisont 86 17 (58.0 
95) 38 | 67.0 | 
Hugo (near) +............ 88 23 | 59.0 | 
usted ...... 22 63.3 
Jamestown...... 824) 204) 58,04 
dulesburg 22 | 66.4 | 
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0.00 Kit Carson *!.. 100 30 «(71.0 
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T. | *+1 | 30) 87. 
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0.00 98 26 «62.8 
0.13 87 | 22) 55.5 
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0.00 85 22 56.8 
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0.00 81 26 «2459.9 
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0.02 
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Taste IIl.—Meteorological record of voluntary and other cooperating observers—Continued. 
Temperature. Precipita- : Temperature. Precipita- Temperature. | Precipita- . 
(Fabrenheit.) tion. (Fahrenheit. tion. (Fahrenheit.) ioe. 
ila [2 | | iz 
Idaho—Cont'd. o «Ins. | Ins Mlinois—Cont'd. ° o | Ine. Ina. | Towa—Cont’d \Ins. | Ine. 
Kootenal ... 73) 40.2) 2.64 Rose Hill*!.............. 4° 3.51) » Payette ......... 2 | 66.4) 
7% 0.20 20 Rushville........ 100; 72.9) 3.44) | Forest City.............. 2 4.46. 
Lewiston t.. 2 1.39 St. Charles! | 96" 30 66.8 2.02 | Fort Madison *t?........ 39) 71.1 3.97) 
Lost River't 0.79 | St. John | 41) 74.6) 2.50 WAT 66.3 
Martin t ....... 80) 15 1.25 Seales Mound t.......... 1.10 | Garden Grove........... 98 | 27 | 67.4; 2.% 
Moscowt 3.33 93 33° 672.7 «1.90. Glenwood 108 26 | 74-2) 1.38 | 
Murray t 9) 47.8) 431 T. Sycamore*t'......... nd & 30 65.5 0.75 Grand Meadow*!........ 92 M | 66.0 3.37 | 
Oakley t | 92) 1.70 (1.0 91} 36 66.0) 4.44 Grundy Center.......... 66.2) 3.84) 
ba | 55.6 1.18 4.0) 69.2 4.68 | Guthrie Center.......... 98 | 66.9 5.01) 
Payette? 88) 57.2) 1.28) Walnutt .... 98) 80 70.5) 2.71 9 | 3/648) 2.15) 
Salabriat RY 26 | 56.4) 2.21 Winnebagot ...........+ 91 29 66.8) 2.29 | Hopevillet ........... 68.8 3.61 
Soldier? 86) 1.57 | % | 82 | 67.2) 2.07 | % | 67.3) 2.68 
Swan Valleyt........--. 88 2.0 | Indiana. Independencet ......... 93 27 | 66.2 4.205 
Three Creekt Andersont.......... 8] 69.7 | 2.27 Indianola 96; 28) 69.1) 2.17 | 
-| & 2 48.2) 2.70 | Angola % | 387 69.5) 2.27 lowa Cityt 96 31 | 68.6) 3.43 | 
inois. | 9 | 70.5/ 1.34 | Towa Fallst....... 98 | 64.1/ 3.39) 
Albion*........+. | 71.9) 2.9% Bedford | 90/686!) 2.90 | Jefferson .......... 95 | 30 | 66.6 | 
Alexander ¢ 8B) 71.0) 3.82 | Butlervillet............. 71.0! 0.93 Keosauquat.........- 100; 71.3) 3.27 
Altamont | 8.82 Cambridge Cityt........| 92| 67-7) 2.65 Knoxville 82 | 68.8 | 2.56 
Ashtom* t! -| 6.4) Columbia City*!........ 91 «67.4 Larra deal 100 2 66.8 5.17 
67.8 1.17 Degonia Springs*®......, 39/72.0)| 2.62 ] 66.6 | 1.71 
Beardstown | 8.15 82/603) 2.81 Madrid ....... | 24 | 67.0) 4.43 | 
Bloomingtont...........| 70.0 4.28 | Edwardsville*t'..... 92) 38) 738.6) 0.64 1.73 | 
Bushnell 385 | 78.0) 6.50 Evansvillet..... 98 | 80 73.6 2.41 | Maple Valley..... | 6.97 | 
Cambridge .......... 90) 94) 67.8) 2.99 Farmland t 9 | 30/682) Marshallt...... 67.7, 2.77 | 
Carlinvillet 6) 6 3.4 | Franklin*! 68.5° 3.31 Mason Cityt...... 36) 69. 3.29 
ash se 2.46 Hammond t . 9/1709 | Maxon*?........ 38| 70.8) 2.09 | 
Carrollton 9 387, 3.97 _ Huntingburg 70-8) (2.85 Mechanicsville . 67.1) 2.95 
Catlin? .. ...... 3.29 Bentingt 380 68 1,49. | Monticello *t'. 68.6) 2.50 
Cazenovia | 67.5 |....... 8 72.7 2.48 | Mooar .......... 370.4 > 2.10) 
Chemung!* 26 67.4 4.74 Jeffersonville 98 37 72.7 0.58 Mount Ayrt.... 93 82 | 69.0 
Chester? ..... ces | 3.38) Kokomot 9 | 3469.7) 244 Mount Pleasant*!......| 36/70.2 1.33) 
$271.4) 2.86 Laconia 91 35 | 72-2) T, Mount Vernon*!....... 9 60.0) 
Clear Creek t.... 268.8 1.46 Lafayettet | 30/ 69.6 3.60 obs 102; 27/688) 1.16 
3.08 92 43 | 69.1 | 3.10 North McGregor 2.37 
Decatart .... 71.0 4.47. Lyford 82/709 3.53 Ogden ........ | 67.8) 2.75 
ep 68.5 1.81 Madison+ % | 35|72.7| 0.78 Osage*+?........ $3 | 62.7) 4.98 
Duquyin *!........ ke 40| 75.6) 1.45) | Marengo* 2.15 bids oll 8.17 
East Peoriat...... 34 68.6. 6.19 | Mariont.... 34 70.5 2.46 68.8) 4.009 | 
Effingham .... .... 77.4 1.10 | Mauzyt........ 91) 30 | 68.9) 2.02 Ottumwa..... 9% | 70.3/| 2.36 
Evanston*”® ...... @ | 70.0 |....... Mount Vernont.........| 100) 89/747) 1.95) Ovidt....... ot % | 69.2) 3.99 | 
Fort Sheridan t.... | 06.6) 4.88 Princeton *t!. .........| 96| 39 | 71.4) 3.20 | 96 | 27 | 67-2) 2.67) 
Prederiok 2.90 | 38 704) 4.66) | Portsmouth............. 67.2, 1.9 
Friend Grove*t*.. 40 74.6) 2.62) | Seottsburg*! ........... 70.11.87 | mghar........ 100 26 | 65.2 | 8.97 | 
Galvat | 67.4) 5.17) | Seymourt 8571-38 1.40) Rock Rapids ...........- 104 27 | 3.80 
| 3.465 South Bendt............ 40 1.22. |) Bae Clty 66.3 2-95 | 
Glenwood *t! ..... 96 66.0, 1.37) | 0.55, Seymourt.... 30) 71.1 3.05) 
GONCONAR. 4 | 76.6) | Terre Hautet ........... | 3 72.6 2.09) Sidney. 72.3) 1.2 
Grafton t Topekat..... 35 70.7 | 1.42 | Spencer 25 | 65.2 | 5.85 | 
Greenville t 72.8/ 3.02. | 68.8 1.99 Spirit Laket ....... WOL| 27 | 68.2) 5-50 
Grigesvillet..... 86/71.2) 3.51) || Veway ......... 3 | 73.4 0.50 ‘oledo ....... 2/62 
Halliday ®® ......... 2.91 |. Vineennest 31 71.5 | 2.75 Villiseat 67.8) 1-15) 
conten 38/713) 4.34) | Worthingtont ...... 34/705) 2.16 | Vinton *?!........ 67.6) 2.73 | 
Herrins Prairie*'.......| 42 74.9) 2.00 | Indian Territory. | Washingtont...........- 93, 31 | 68.6 2.40. 
Holts *........ 102 49 72.8) 2.2 Healdtont 104 38 «80.2 0.10 | Waukee ....... 924) 294) 67.3" 3.99 | 
| 45/748) 2.12) 104) 41 | 80.6) 2.90) West Bend *t!...... 414) 
chane 71.8 0.98 Lehight... 34 (0.68 | Williams ..............+- 27 6.4) 3.36) 
Jordans Grovet........-| 36 71.3) Purcellt......- 100; 78.8) 0.056 | Wilton Junction t....... 30) 67.4 3.08 
Kankakee at ........... 5/674) 1.79 «7 ved 100) | Winterset | 4.06 | 
Kankakee }t4.......... 72.2)....... 40/742) 6.00 Kansas. 
Knoxville 6.10, Jowa. | | Abilenet 105) 26) 75.4) 
90 838 | 67.0 1.10. 81 68.6 3.06 Achilles**........ 1084) Ste) 68.2°) 2.58 T. 
Lexington 89) 95) 5.87 9B) 8.0) | Beloitt ........ 102) 28/711) 0.84) 
Loulaville 93 | 71.0) 2.58 | | 3.78 | Burlington t.......... 35/1 73.6) 5.35 | 
40 | 69.4 3.00 | Atlantict........ 267.5 4.50. 101) 80/72.6 1.88) 
Martinavillet ........ 248) Atlantic (near).......... 67.9) Colby? 101) 0.75 Ty 
Mascoutab 101; 73.7) 1.90) Audubon ..... 24 66.7) 2.25) Coldwater t ......... 32/734) T. 
Monmouth?............. 68.0) Belknap....... 82) 1.91 | Collyer*®.... 105 | T. | 
Morrisonville? .......... 91% 40% 72.0% 3.25 | Belle Plaine............. 2.85) Columbus .. 91 | 71.7 10.12) 
Mount Carmelt...... | 2.96 | | 96) 70.9 3.07 | Coolidge t ..... 100, 81 | 69.9 
Mount Pulaski .......... 38 3.75) Carroll .... | 6.2 1.78 Cunningham t . | 74.8) 
Mount Vernon. .......... 3.13 | Cedar Fallst........ 04] 81 67.5) 3.98 satan 
New Burnside t ......... 35 | 75.9) 2.81 | Cedar Rapidst.......... 3.64, | Dresden*t!. 105 36 70.8 0.46 
Olney % 2.06 Centerville............... 80/744) Elk City *” 3 73.9 4.86— 
Olney 6 2.01 | Chariton ...... 98 | 8.51 | Ellinwood * 32 68.1 0.93. 
Oswego*! ...... | 66.0) 0.59 CharlesCityt............ 6.0 2.0 Emporia t 38 71.6) 8.25) 
| 69.3° 1.47 Clarindat........ | 27 | 0.95 | Englewood 81 | 70.4 0.47 
%| 70.3) 1.46 | Clinton ......... | 98) Burekat. 5.79 
Parist...... | 82/728) 246 Corning t..-. 1.00, Eureka Ranc 105 24 | 71.9 0.67 | 
5.61 Creseot .. % 6.2 1.69) Fort Riley t . 100; 82/ 74.6 3.80) 
| 3.72) Delaware 65.4) 3.55 | Frankfort .... 105 | 82/ 76.6) 1.91. 
Plum Hill 60.4) 2.49) Denison t 66.7 1.78) Garden Cityt............/ 100) 2 71.8 0.35 
Rantoul*t}.... ........ | 3565.8) 5.42 Elkader + 8 67.8 275 Garfield ... 0.50 
Reynolds .... 31/0) 3.04 Emmetsburg 5.47 Gibson *! 27 | 70.6) 0.85 
Riley 66.2 2.16 | Estherville ... 101 4.72 Girard 98 | 78.8 8.18 
Rockfordt ...... 90] 7.2) Fairfield | 67.5) 2.66 | Goodland 101) 68.7, 1.16) T. 
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TaBLe II.—Meteorological record of voluntary and other cooperating observers—Continued. 


Precipita- 

tion. 

Stations. 3 Stations. 

Kansas—Cont’'d. ° | Ine. isia nt’d. | Ine. | Ins 
87 | 0.31 | Cheneyville t............ 79.8 | 2.87 
Grainfield **............. 30 | 75.7 | 0.00 | Clintont........ 79.8) 0.94 
Grenola*!...... 35 72.5) 1.60 | Coushattaat...... 1,50 
Grinnell 40 | 79.1 | Coushattadt...... 79.3 | 1.46 

alstead ......... 1.05 | Covington ............ 80.9) 3.31 
20 | 70.9) 0.26 Davis 76.4) 1.16 
Horton t....... 35 | 71.2) 2.51 Delhit bes 0.09 
Hutchinsont........... 32 75.0 | 0.86 | Donaldsonyille t ........ 49 1.08 
Independence .......... 34 75.0) 6.04 Elm Hall... 41 2,02 
Ioniat......... 2 29 | 73.6 | 0.34 | Emiliet 55 4.65 
Lawrence*!............. 36 | 71.2) 5.91 | Farmerville 4477.6) 2.76 

33 | 72.6) 8.20 | Franklin t 51 -2| 2.64 
Macksvillet... 29 73.8) 0.85 | Grand Coteau 50 80.0 2.18 
McPherson t... 28 | 71.6) 1.14 | Hammond t 43 | 80.2) 2.28) 
Manhattan d....... 29) 75.0 1.02 | Houma | 80.6 | 1.34) 
Manhattan c*?.... ad 27 | 69.9 1.38 | Jeanerette t . 55!) 81.4¢) 3.40 
Marion 28 | 75.4) 0.77 Lafayette +. 46 | 80.8 | 4.63 | 
Meade 32 76.7 | 0.18 | Lake Charles t 49 | 80.7 | 1.34) 
Medicine Lodge......... 35 | 72.9/| 0.25 | Lake Providence t . 49 | 81.2) 0.15 | 
Minneapolist ........... 29 | 73.8) 0.99 | Lawrence t 58 6.31 
Morland ¢ .......... 24 70.6; 0.60 Liberty Hill 46 | 80.8 | 3.55 
Mortont..... 28 71.8) 0.00 | Maure 42 80.8 2.48 
Mount Hope*!.......... 39 | 75.5 0.51 | Melvillet ............ ones 45 | 80.1 | 2.45 
Ness City t............... 39 | 77.2| 0.38 Mindent °..... 59 0.95 
New England Rancht .. 28 70.2) 0.00 | Monroet ........ 46 79-9 | 1.26 
27 | 69.8 0.50 | Natchitochest .......... 40 | 78.8) 0.54 
Norwich *t!....... 38 | 76.3) 1.48 || Oak Ridget ¢....... 50 | 82.0 0.80 
Oberlint ..... 1.35 45 | 78.0) 1.40 
T dees 71.8 | 2.76 | Opelousas t.............. 41 1.47 
Oswegot .......... 74.2) 5.55 || Oxford t.........-.. 38 | 77.0) 2.60 
Ottawat ....... 1.52 | Paincourtville t......... 47 | 0.39 

ee 75.4) 1.35 | Plain Dealing ........... 4 79.0) 1.91 
Phillipsburg t . 72.8 0.58 ae 48 81.4) 1.05 
Pleasant Dale 73.4| T. || Schrievert ......... 49 | 81.0 | 1.25 

minter*! 72.4) T. || Shell Beach ............. 50 2.655 
me*t! 74.8 | 0.30 Southern University t.. 54, 79.7 | 
73.8 0.15 Sugar Ex. Station t 52 | 80.4) 2.93 | 
Balinat 74.1 | 0.87 Su, WD 50 .2| 1.48 
"Sedant ........ 75.5 | 1.65 | Thibodeaux ............. 0.84 
Sharon 72.8; 1.50 Toledo ...... 0.45 
Wakefield*!............ 75.4 | 2.18 |) Wallace 79.9 | 3.49 
Wallace*! .............. 72.9) 1.08 Wate | 78.0) 0.87 
amego*!...... 73.2| 1.38 } ‘aine. 
Wellington .....«....... 0.25 i Bar Harbor......... cases 60.2 | 2.29 
Winfield *®.............. 30 | 75.6) 0.37 | Belfast *° | 60.2) 1.48 
Winona*®............... 38 | 77.3 | 0.50 |] | 57-7 | 1.16 
Yates Center? .......... 81 | 71.2) 7.76 | Cornish | 60.5 | 1.91 
Kentuc. || Pairfield......... | 59.3) 1.11 
eve 33 75.4) 1.65 | Farmington t............ | 62.0 1.92 | 
Anchorage .............. 87 | 71.8) 0.45 | Flagstafft¢........ | 56.2) 1.49) T. 
Blandvillet ............. 87 | 74.3 | 2.32 | Gardiner 61.5 | 1.21 
Bowling Greena*'...... 35 | 71.0| 0.67 | Houlton 56.6) 1.11 
Bowling Green .. 39 | 74.4) 0.67 Kineot..... 1.45 
Burnsidet........ 1,11 Lewiston ... 62.2; 1.15 | 

75.8 | 0.08 | Mayfield........ 57.0 | 2.09 
Canton*t'...... 75.4) 2.23 | North Bridgton . 60.9 | 2.41 
Carrolitont ... 73.5 | 0.57 87.8) 1.05 
Catlettsburgt .. 1,10 Petit Menan*' .. 
Custert............ 72.0) 1.04 Winslow 1.56 
Harlington .............. 73.6 | 2.70 
Edmontont ............. 71.9 |" 1.18 

Elizabethtownt......... 72.2) 1.57 Annapolis ........... 
Falmouth? .......... 0.49 | Bachmans Valley*! | 67.3 5.49 
rds Ferryt .......... 75.9 | 1.97 Boettcherville*!........ 69.8 | 0.50 
Prankfortt.............. 73.0) T. Charlotte Hallt......... | 73.8 
Pranklin*t!............. 76.5 | 1.68 Cherryfieldst® .......... | 72.2) 1,12 
Georgetown ............. 72.2 College Park ............ 101 4 72.4) 1.81 
Greendale*'............. 73.3 0.57 | Cumberland at...... 45 70.0) 0.15 
Greensburg*t! ...... eal 71.7 | Cumberland d...... 987 | 74.0) 0.15 
Harrods Creek t......... 74.2 | 0.40 | Darlington t@........... 94 | 42) 69.9) 2.38 
Hendersont............. 75.5 | 1.26 Deer Park 90 | 64.2 
Hendricks ......,........ 0.50 coat 93 48 71.6 | 2.49 
Lola 73.4 | 2.07 Ellicott City ......... 93 50 | 73.6) 4,21 
Louisa t 70.8 | 1.35 Fallston*!..... 98 | 48 67.7) 3.89 
iwbonet 73.2) 2.41 Frederick a...... 96 42 70.4 | 4.87 
Mount Sterling 69.7 | 3.18 Grantsville ........ 90; 65.2) 1.58) T 

mcahat.............. 2.54 | Great Falis*®...... 92 | 38/71.4| 1.74 
Paducah’ t.............. 77. 2.38 Green Spring Furnace | 40) 71.2) 2.07 
Pleasure Ridge Park t .. 71. 0.60 Hancock 98 | 38) 70.4) 1.80 
Priricetont.............. 72. 0.00 95% 444 72.54 0.98 
Russellville t............ 76. 2.48 Johns Hopkins Hospital|; | 45 | 72.0)....... 
Sandy Hookt........... 71. 1.72 La Plata.......... 38 | 73.5 0.50 
Shelby City*?...... 73. 0,50 vey 42 69.4/ 2.70 
Shelbyvillet............. 73. 0.19 || 89 44) 69.6 |...... 
South Forkt?........ 68. 1,11 Mardela Springs 94" | 2.85 
Williamsburgt.......... 4.65 Oakland 86) 30/686) 0.24) T. 

Pocomoke City.......... 96, 46 78.6 3.17 
46 | 79.8) 2.55 Princess Anne..... 98) 89) 71.6) 0.92 
44 | 78.3) 2.30 Sharpsburg.......... 9) 40/ 70.8) 1.01 
46 | 80.7} 1.49 || 98 | 75.6| 0.76 
45 | 78.9) 1.36 Sunnyside .............+. 91 29 68.8 0.47) T. 
46 | 79.0) 0.56 Upper Marlborot......... 96) 42) 71.0) 1.28 
46 | 80.7 | 1.00 estern Port ...........| 98 | 28 68.8) 0.54 
48 77.4) 1.07 Westminster ...... 43 73.3) 5.61 
64 | 88.1 | 2.60 92; 40 68.6, 5.54 


snow. 


Minimum, 
| Mean. 


SESE. 


° 


| Ashland 
Bedford 


RESE 


| Blue Hill (valley) 


= 


Brockton 


| Cambridge a ............ 
| Cambridge d.... 
| Chestnut Hill... 


SEREE 


Framingham ............ 
Gilbertvillet ............ 


19 30 9090 6020 3038 


| Hy see 
| Lake Cochituate 


come 


Lowell @ 


Sets 


Mount Nonotuck........ 
Mount Wachusett . 


Station .... 


New Bedford a.. 
New Bedfordd.... 
North Billerica.... 
Pittsfield ....... 
Plymouth*!............. 


£2822 


SERS SF 


Sah 


= 


Charlevoix 


849 
Temperature. | Precipita- 
a) | (Fahrenheit.) tion. 
| | 
. | Stations. 
g 
Massachusetts. ° | Ins. | Ins. 
Adams... | « 
Amherst 9 
Amherst Ex.Stationd.../ 97 | 
91) 33 
a Beverly Farms........... 89 38 
Biue Hill (summit)...... 87 
30 
96 
89 | 65.2 
90 40 | 64.5 
96) 98 | 65.4 
96} 
Dudley 91" 4 
East Templeton*!......| 88 0 
Egg Rock, Nahant } 
90 41 
Fitchburg .............. 38 
Had ley 95 | 30 
Hobbs Brook 
Hyannis*! ..............| 4 43 
Of 39 2 
. Leicester ..........-....-| 81 41 2 
Long Plain*®............| 
92 | 
Ludlow Center........... 8.75 
ansfie 
Middleboro.............. | 
86 
Mystic 
| 
98 
% 
88 
| 
Provincetown...........| 88 
Roberts Dam... 
Roxbury ....... ........| 91¢ at 
Armory.....| % 32 
... 98 | 30 
Turners Falls............| 91 36 
Wakefield t .............) 91 87 
Westborot..............| % 35 | 65. 
Williamstown®™ ........| 87 88 | 61. 
98) 88 | 
87 40 | 
Ann 87 | 
Ball Mountain ..........| 
Battle Creek ............| 
Benton Harbor..........| 
errien 
. Birmingham .............| 
Bois Blanc*™...........| 
Calumet 88 T. 
Cheboygan 98 
4 


SepremBer, 1895 


350 MONTHLY WEATHER REVIEW. 
Tasie II.—Meteorological record of voluntary and other cooperating observersx—Continued. 
Temperature. | Precipita- | Temperature. Precipita- Temperature. | Precipita- 
(Fahrenheit.) tion. (Fahrenheit.) tion. tion. 
: 3 3 3 
| 32 g2 78 
° | | Ins. | Ine. Minnesota—Cont'd. o | Ina. o | Ins. | Ins. 
82 67.6) 0.56. Maple Plain ............./ 8/688 > 4.71 71.6 | 2.06 
| |....... Mazeppa' ........ | 63.8 | 2.40 72.4) 2.13 
40 66.5) 8.73 Milanf......... 105) 21 | 68.4) 2.23 70.7 | 0.47 
37 66.6) 0.16. Minneapolisat.......... 30/ 65.1| 4.69 74.9 | 0.82 
31 64.9) 1.36 | Minneapolis d°........... 62.9) 4.238) = || Dowming....... 8.22 
31 | 62.8) 2.18 | Minnesota Cityt........ 67.0) 3.55 67.8 | 1.97 
43 | 63.8 ...... Montevideo t......... 100) 2168.7) 2.79 71.0 | 3.50 
| 67-2) 2.07 | | Morrist........ | 60.8 1.75 69.5 | 1.89 
$868.7 1.12 Mount Iront............ | 85) 54.2) 5.98 73.4 | 0.74 
0.8) 3.50) | New London .. 102! 65.2| 2.55 71.8| 0.58 
40 | |....... New Richland #i«. 66.0)....... 73.2) 1.95 
42 64.6 ....... | New Ulmf............... 99 29 | 65.3 | 5.80 0.66 
36 | 67.4) 0.77 | Park Rapidst...... | 56.4) 2.30/T. | Parmersville...... 0.99 
61.8 4.42 | Pine River *! 99 4.30 | 0.68 
61.4) 2.88 | | Pleasant Mounds t 2 64.4 5.5) |) Pulton............ 4.45 
915 | Pok a Falls! 8.99 1.36 
35 65.6) 1.76. | Red Lake ts... 89; 56.2) 1.81 Gayoso 2.86 
38 67.4) 2.60) ctor docs | tas 3.92 0.78 
465.8 2.10 Reeds 4.45 || Gordonville *4..... seas 2.65 
43 | 06.8 ...... Rolling Green 64.8) 6.20 Gorin ®?............ 3.25 
31 65.8 (0.81 88 3.46 Grove Dale........ 1.47 
#2 3.52) 0.2 | St. Charlest............. | 9) 2/643) 3.79 || Half Way...... 1.80 
82 | 63.0) 4) 9060.7) 3.84 || Harrisoavillet .......... | 1.80 
38° 66.0% 2.81) | 91) /50.2) 1.08 0.83 
64.7) (0.86) T St. Petert............... 97 | 65.2) 8.30 | Hermannt............... 4.92 
Sandy Lake Dam’ ...... 27 | 56.3| 5.82 | Houston.............. | 3.12 
81/22) 5.05 | Sauk Center............. 92) 22) 8.2) 3.46 | Houstonia (near)... .... | 1.58 
9 | 36 67.4) 1.26 | kopee® ........ 435 umansville ............ 93 71.7) 2.43 
% | 38 64.3) | Sunrise City®® | 612)... | Ironton 9 | 42| 70.2| 3.30 
Middle Island*™........ | 86) 38 61.4 )....... 84 56.0) 3.97 | Jefferson City t.......... 9 | 73-5) 1.45 
Mottville ................ 68.4) 1.48 Two Harborst .......... 57.9 | 8.68 % 31/72.0| 1.55 
Mount Pleasant......... | 36/63.7 1.88 | Wabasha*?.............. 38 66.1)| 4.42 || Lamar......... 38/72.1| 5.31 
Muskallongee Lake*™..| 85 | 96 57.6 |....... 99 | 60.9 3.92 Lamonte ...... AY 1.04 
North Manitou Island... 86 | 39 | 63.0 |....... 35 | 66.4) 5.31 || Lebanon....... 31/726! 1.37 
North Marshall.......... 80 | 64.5 0.86 2 64.4) 6.15 Lexingtont.............. % 34 | 72.2) 0.86 
Northport ...............) 914) 384) 68.24 $4 | 64.1 |....... sede 74.8) 0.41 
Ottawa Point*™........ 98 | 36 68.6 r 46) 78.1) 2.06 | Marble Hill | 82/704) 2.81 
vee | | 64.8) 1.70, % 40/ 76.6) 1.05 Marceline 8 70.3) 2.02 
Parkville ........ 1.00, 57 81.6/ 1.71 Marshallt. 102; 73.2) 1.06 
Point aux Barques*™.... 9% | 39 65.8 .......) | 79.5) 2.10 || Maryville** % | 3 65.8) 0.25 
| 92) 3563.8) 1.75 Bri 46/77.6) 1.97 | Mexicot... 372.0) 5.35 
Rockland................ | BO. 8.45 | Brookhavent ...... ..... 100, 81-1) 0.60 1.48 
St. Ignace ............... | 82) 58.8) 6.58) | Canton 47/798) 0.17 Mine La Mottet......... 71-0) 4.21 
6 87 | 67.0 0.90 1.15 Mineral Springs......... 33° «71.9 «6.42 
Sand 96 | 68.6) 3.43, Columbus 0.94 Mount Vernon .......... 491) 
Sand Beach}*™........ | 9) 38) 6%2)....... Corinth? ........ 42/71.3) 1.3 Neosho 11.24 
9) 40 | 77.8 1.00 || New Palestine 
6.4) 1.06. 41/792 1.47 || 98 | 87/721) 3.20 
63.7 | 2.64 | | French Campat 83/758 0.07| Oak 40 | 75.8 | 3.05 
68.1) 2.56. Pulton?........ 39 | 78.2) 2.00 %| 37 72.7) 2.48 
62.0 |....... | Greenvillea . 47 | 78.4) 0.32 0.32 
5.8 ii | Greenville d+ 45 | 77.7) 0.87 98 a2 | 71.8 0.29 
Thunder BayIsiand*”. 8 38 60.8 ....... Hazlehurst +. 8.80 
Two Heart River*™.... & 94 | 67.6 |....... | Hernando t.. 41 78-2) 1.08 96 38 74.4, 2.50 
Vandalia .......... 38 67.9) 1.07) Holly Springs t. 77-0 1.58 2.24 
Vermillion Point * 52.9)....... Itta Benaté...... 40 77.8) 1.08 102, 28 70.2) 0.38 
64.5) 0.82) Jackson 46/798 0.72 % 382/71.6| 4.50 
| Koseiuskot...... 45 | 79.0! 0.00 64.4) 0.41 
17) 56.8) 1.98 ox ok 4677-8 0.92 34 /|73.7| 1.08 
Albert Leat.............. 65.4) 6.39 | Leaf*!....... 54 | 80.6 |....... 8 68.6) 3.17 
Alexandria 1.98 | Leakesvillet ...... 46 | 81.0| 2.15 2.41 
104| 19 62.4) 1.86 Leoniat....... 45 | 81.6) 0.67 %/|72.9| 2.17 
Belleplaine .............. 1.50 | Logtownt... 80.4 2.08 0.97 
Bingham Lake .......... % 82 64.0) 7.10 | Louisvillet 78.5) 1.25 70.8) 2.01 
Bird Isiand.............. 26.4) 478 acon t.......... “4 73.7 | 1.99 467 
Blooming Prairiet ...... 64.9) 4.65 || Magnoliat.......... oc | 1.27 0.57 
Bonniwellt........... 64.4) 4.72 Mayersville ............. 96 47 80.6 | 0.30 8.95 
Caledonia t. 6.0) 314 Moss Pointt....... | 81.0)....... | 100, 32/723) 1.48 
Cambridge 61.4! 5.44 Natchez t 48 0.42 91| 70.0| 5.00 
Camden 102; 63.0) 3.80 || Okolona t 40 | 78.8) 0.67 Timdall 1.60 
50.2) 4.74 Pontotoc t 40 | 79-0 | 2.03 | Trenton ....... 1.24 
Clear Laket 4.17 | Port Gibson t 3878.9) 1,15 Unionville ft .............| 30 70.2) 3.21 
Clear Water*! 2.53 Stonington *'. 48 | 79.0/....... Vermont *t! ............ 30/72.3| 1.60 
Collegeville 642| 4.08 | Thornton t 48 | 80.8 0.40 0.66 
Dawson *!........... 108 | 281 Vaiden ....... 41 81.1 0.05 1.45 
Parmington ¢t...........-| 30 68.2) 5.71 Water Valley*t 42 | 76.2 3.30 39 (73.4) 0.58 
Fergus BOF 91 2% 50.8) 1.15 Waynesboro at 47 | 78.6 |....... 85 71.8) 4.98 
Glencoe 01 14 61.6 |....... Waynesboro dt 47 | 81.0) 1.75 || Wheatland 1.35 
Glenwood | 1.8 || Woodvillet 45 79.2) 1.41 104, 36 | 74.4) 5.42 1 
Grand Meadowt . 96 64.2) 3.17 Yazoo Cit 40 | 80.6) 0.04 101 4170.2) 1.8 > 
Grand Portaget........-| @5| 33 | 49.8| 5.88 
Granite Falls ........ 105) 64.6) 3.22 ile 1.31 85.8) 10 
Hutehinsont ......... 9) G24) 4.85 | Appleton Gity+ 3572-8) 0.58 61.4) 0.2) 20 
Koochichingt#.......... 8/541! 1.19 hur*t? 33 68.6) 2.09 8) 0.81 
Lake Winnibigoshish 6.3) 3.16 | Bagnell + 0.50 24 /51.5| 2.95 
60.4) 4.62 72.0| 0.26 Buttet 80) 2/400) 1.19) O08 
Leech Lake! ............ 5.7) 38.47 || Birch 34/70.8| 2.04 Choteau t......... 20) 51.8/ 0.75 
3.92 98 42¢ 73.2] 6.71 Cokedalet...............| 84| 2/512) 4.50) 85.0 
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ntinued. 
= and other cooperating observers—Co 
TaBLE II.—Meteorological record of voluntary ae ‘a Temperature. | Precipita- 
Precipita- nheit.) tion. 
Temperature. (Fahre: 
= Temperature. | Precipita- (Fahrenheit.) tion. 
(Fahrenheit.) tion. 1% 
3 | Stations at st 
~ | Reno State University... 87 | 24 | 57.0 0.6 
Ine. | | | Reese River | 
54.0 “00 | | Rub Valley t 0.00 | 
56.8 | | 48 | | | 106 78.2 
58.6 | 0.10 "80" 0.80 | 60.2 | 0.00 
44.5 0.84 Minden | @ 67.6 1.105 Sunny 464.3) T. 
7. || Nebraska 9) | 67.8 0.95 | | 18/586) 1.0 
50.2| 0.39/ | Nebraska City? 100} 29 | 72:7 | 0.80 | | 21/604) T. | 
46.4 1.4 5.5 Nemaha City 103 30 | 71.9 0.72 T. RS 4.5 1.97 
27 | 36.6) 0.40 98) 73.14 0.74 | 3400.8) 3.66 | 
16 | 52.0 | 0.38 Omaha 105/31 67.1. 2.68 | Belmont 3.41 
230.7) 0.45 | 2.80 Conese 35 | 61.8 | 4.20 | 
White Sulphur Springst 00.8 0.1% | T. Plattsmouth = 0.12) 1.8 =. 30 60.8 2.56 | 
Wibauxt a) | Potter 104, 20 69.0 3.69 | 0.8) 2.60) 
Ashland }*'.. ..... 24 | 69.4 2.02 | 8.07 5 || Sanbornton+... 89, 34 /59.3) 38. 
% | 71.4) 0.98 | 28/605) 2.19 
| Strang?! Asbury Park... 45 | 60.0 
30 «68.2 ior®s 30 | rnegat ..... | 
71.7) 0.88 104 | 27 60.4} 2.20 46 | 70.5 0.80 | 
65.3 2.48 Turlin | 8-24 | Bridgeton ...... 96 45 72.6 i 
0.8 | 0.80 T 0-35 80 | 66.8 | 0.64 | 
73.8) 0. | 9) | T. Freehold ........ 1.4 | 
70.9 0.91 Beowawe 665.4, T. i | 0.87 | 
Fort Robinson .......... 28 | 64.4 Garson City”... 87 17 | 55.2 | T. H 1:17 | 
klint 106 24°) 68.2° 0. Cloverdale. 1.0 | Hanover | 69.8 0.84 
| 30 | 70.2! 0.9 h Ranch .............. | T. | | 00.9) 1-17 
Grand Island** 10; 73.2) 1.0 El 88) 19) 57.5) | 0.5 Moorestown ............ 101 0:64 
Grecloy..-.... 105 | 82 | 66.0 T. | Elko (mear)....<......... | 3.0 BOWSER 70.2| 0.64 | T. 
100 | 29 | 69.3 | 0.75 98) O88) Brunswick 97 | 38 | 08.3 
Hay Springst............ 70:9! 0.98 | g0 12 50.7 | 0.05 | 49 | 
Hebron... TTT #0 | 76.8! 0.88 58. 6° 0.23 41 | 69.6 
Holdredge a 13 | Hawt 28 0.00, 40 
Holdredge 22 | 68.0 0.8 | 2.0 || Hawthorne? .... 32/625) T. T. 0. 
27 | 69.8| 3.20 41 69.6) 0.00 | 06.6 | 1.16 
38 74.0) 1.77 57.6) 1.9 | | 4 
0 Kearn | 64.7 0.89 6.0) 70.2! T. | 44 | 68. 0.97 
+ | | 0.90 2.0 | Lovelock 28 | B68 | 86 | 70.5) 2.71 
Kimball + 63.4*| 2.31 | Mill A eevee 86 21 68.4 0.42 4.0 4 | 78.2 
Lexi 101 2872.2 0.64 || Osceola 24 70.0 0.2% T. 87 | 1. 
101| 28 2.18 90 | 58.5 | 0.00 
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II. resend of and ether esoperating 
Temperature. Precipita- Tem ture. | Precipita- 
pera Temperature. 
tion. (Fahrenheit.) tion. (Fahrenheit.) tion. 
Stations. = 
a | E E 
Naw Jereey—Cont’d. | | © | © | Ins. | Ina. ork—Cont’ 
as | 60.9 0.00 CKinney ...... 20 51.8 1.05 
| Bort 1.48 | Napoleon t % | 2 58.8) 0.34 
0.45 
44 68.8 4.90 Rome... 61.4) 251 19/503 1.13 
76.6 | 0. |) 2.37 96 20 | 58.1 0.08 
| Serenae Lake 8 | 57.2) 3.56 T. University .... |) 2/552) 1.57 
267.41 Wappi Fails 1.89 Athens %| 8 /71.3) 1.74 
29/506) 0.45) | Wedew 43 Bangorville....... .....- 38 67.38 2.71 
io i Point.. B 68.7 | 1.45 69.5 1-56 T. 
-6 0.00; | Ashevillet........... | #0. 
San Marcial? ........... 0.82 35 | 3.15) T. 
9% 29 64.0 0.26 Currituck Inlet t Bloomingburg.........-. 35 71.3) 0.45 
Addison | 92) 81) 1.2 | Pair Bluff+ 0.51 Bowling Green.......... 9% | 30 69.0) 0.71 
91 64.3° 0.95 T Fayettovillet 93 36 76.0 1. Cambridge 92 35 67.6 2.00 
y | gel tas ris 2.47 | Camp Dennison. ...... 100! 36 | 73.3 | 0.51 
181 Henderson+.............| ios | 46 76-8 | 1. 
| 64.6 |....... Lenoir*+! 37 | 69.6) 0.64 Circleville} .........++ 100) 87 | 72-4) 0.64 
Louisburg t.. 98 50 | 75.1 1.32 100 33 | 71.1 0.99 
| Lamberton %| SO 76.4) 0.80 is 
50.6 | 5.08 Morganton 97 | 82 60.4) 1.35 
6.8) 0.81 Mount Airyt ............ 43/71.3) 1.70 1.0 
| 61-8 Mount Pleasant......... 97! 48| 75.3) 1.79 1-8 
2.10 Murphy t 948 35 2.50) T. 
> | 61.0) 2.36 Oak Ridget O11 90 | 46 | 68.6 
| 4.50 Pantego 108 Les 
Eagle GB | 77.4 Prankfort 6 26 70.4! 0.61 
Mimira 66.5 | 1.99 51 77.0| 38.29 Garrettsville ............ 24 | 64.4) 4.88 
Floming .. | 9665.4. 1.87 100 4 | 75.4 |....... Granville!........ davaccel ~ 30 | 66.8 2.04 
Fort Niagara? ........ 4016.5) 278 | 36 67.7) 1.87 
Friendship 61.2| T. 1) 4 | %.6 |....... %| T. 
Giens Falis.. | 9) 96) 68.5) 1.29) 
Gloversville . 31 | 60.5 | 1.90 9 | 87 69.1) 2.39 
Hamilton .... 61.6) 207 0.38 30/714) 1.85 
ville. 2.19 80) | 6.8) 0.88 37 | 73.4) 1-42 
Honeym 95 64.11 2.87 9 | 56) 76.4) 2.49 3 67.4) 1.55 
Humphrey ...........+ 33 62.2) 1.90| 0.6 6; 2/728) 0% | 65.2) 3.48 
| 65.0 | 2.08 105) 81 | 71.7 | 0.45 
Rings 27 90 | 34) 6.8) 4.18) T. 
Lebanon Springs........ 27) 60.9) 2.88 35 | 65.4) 2.56 
abt 50.8 | 2.68 } 0.07 Kenton t......-. 99 81 | 70.8 1.38 
"a7 | | 1.67 0.64 | Killbuck 05.8) 3.20 
Manhattan Beacht..... 438457! 108 97 | 14) 59.7) 0.64 BW 64.0) 2.15 
18 9 | 0.50 Logan ...... 99) | 2:85 
Mount Morris ........... 311642) LS Dickinson 56.7) 0.07 MoArthur...... | 34/71.0| 1.76 
Newark Valley hes | 15 3.7) 0.138) T. MecConnelsville ......... 3870.6) 2.2 
North Hammond t+. 90 | 63.6 2.70 Forman? gi 21 «57.6 1.55 | Mariettad......... 39 | 70.9 
Number Four?........ 23 | 6.0 6.42 T Fort Berthold +. 100 12 3.2) 0.77 Marion ...... .... 32 69.6 2.61 
Ogdensburg | Fort Berthold ?...... 17 | Medina 35) 67.1| 1.89| T. 
2/625 2.20 Jamestown? ............ 60.8! 0.27| T. | Mont S| | 
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Tama s record and other cooperating 


Tempera 
(Pabrenbelt) ) tion. 
a 
gig 
ae 
Ohio—Cont’'d. ° ° © | Ins. Ine. 
Napoleon 33 | 67.7 | 2.25 
91 39 69.0) 1.71 T. 
94 | 35 | 66.9) 1.90 
33 69.3 | 0.85 
New Comerstown....... 93 35 | 67.5 | 2.00 
New Holland............ 9 37 | 70.0) 1.34 
2.43 
New Paris. 33 | 71.7) 0.89 
New Waterford ......... 2 | 64.4) 1.52 
North Lewisburg........ 9 33 | 69.0 0.20 
North Royalton......... 37 | 68.1) 1.19 
ise 86, 67.9 1.87 
State University. . 33 | 69.9 1.49 
oo 35 | 68.0 1.42 
Pataskala ..............-. 34 | 69.1) 1.10 
Plattsburg .......... 95 33 | 70.5) 0.72 
Point Marblehead*"..... | 71.4 
POmMeroy 93 M 70.4 2.36 
Portsmouth d............ 06 3872.0) 1.60 
Ridgeville Corners...... 95 31 | 68.0) 1.91. 
Riple 93 35 71.4| 1.00 
Rittman 9) 33 | 63.6) 3.11 
Rocky Ridge ............ 69.3) 1.51 
Sharon Center .......... 70.4; 2.22 T. 
Shenandoah............. 9% | 338 1.91 
Sidney Dd 99 35 | 69.2) 0.50 
Sinking Spring .......... 95 35 | 71.6) 0.51 
Spring 0.54 
% | 30/ 66.1) 1.32 
34 72.2) 1.42 
36 | 69.2) 1.34. 
Upper 34) 68.4) 1.39 
Vanceburg....... 81/71.4) 1.78 
Van Wert... 98 | 35 | 69.1 | 1.58 
Vermilion 93 | 87 | 67.6) 1.50 
Vicke % 36 | 68.6 1.83 
Warren wr 33 | 65.3 | 2.67 
Warsaw ...... 38 67.7) 2.17 
Wauseon 68.8 1.18 
Waverly 100; 78.2| 1.22) 
Waynesville % 70.9) 0.50) 
Wellington ......... 9 37 | 68.2 | 3.55 
Westerville ............. 91 «36 | 67.9) 1.06. 
Willoughby 4.29 
Woostera 93 34/ 66.5 | 3.92) 
Youngstown ............ 9 34 | 66.0) 2.12 
Zanesvillet ............./.. 1,82 | 
Okl 
10481 | 75.0 | 0.80 | 
Anadarko 108; 34/804) T. 
101 34 75.9) 1.15 
102) | 78.8 | 0.29 
101 | 7.8) 0.18. 
108 38 | 77-4) 0.77 | 
Fort Renot ............. 108 38 | 77.7) 0.60. 
41) 78.4) 0.06 | 
Guthrie t 37) 77.6) 0.89 
Keokuk Fallst .......... 100 77-0 | 0.15 | 
ANZUMt 106 87 | T. 
Normant......-......... 102) 36|-76.8| 0.51 | 
100, 82 | 75.2) 0.05 | 
Pond Creek ............ 102s | 76.4) 0.84 
Sac and Agencyt...| 100| 31 | 76.0 0.00 | 
Stillwatert.............. 102 3677.6) 1.50. 
102) 35 
Albany at........ -| & | 82 57.6) 2.64 
Arlingtont .. 38 59.0) 0.80 
Ashland >............ | 2 | 58.2) 0.67 | 
Aurora 87 35 | 60.1 1.81 
Aurora(near)............ 2@ 55.9 1.80 
R | 57.9 | 2.50. 
15 | 44.9 |.......) 
Cascade Locks .. 84) 52.4) 3.88 
Comstock **............. 36 | 55.7 3.20 
84, 380 /55.4) 2.15 
Corvallis youve 80| 57.2) 2.98 
Dayvillet........ pete 85 82 | 56.8 1.20 
et... 1.90 
et 81 20 50.38 1.00 


| ure. | Precipita- | 
| tion. 
| 
| 
«a 
Stations. Be | Be 
2) 39 
alg 
Or | Ins. | Ins. || 
| Gardiner » FB) | 55.8 | 5.90 | 
Glenora .......... 838 54.2) 4.61 
Grants Pass at. 9 | 31 58.2) 2.33 
Happy Valleyt... 86) 17/ 51.1) 2.29) 0.5 
| Heppnert........ 7 | 31/84.8| 1.87; T. | 
Hood River (near) 7% | 29) 52.3) 2.91 
Hubbard ......... 29 | 55.2) 1.55 
Irvington *..... 81, 82 )...... 1.21 
oe 86 | «57-4 | 1.87 
| Josepht...... 26 48.2) 2.95 0.2 | 
City 88) 84) 58.3) 0.17 
Klamath Falls........... 8 2 56.5) 0.70 
Lafayette *®............- 38 | 57.5) 3.17 
| Lakeviewt .......... 83) 23) 53.6) 0.60 i} 
6 83 37 | 56.7) 7.85) i 
Lone Rock 76 20) 48.7 | 1:19 0.5 | 
80 21. 53.4) 0.80 
88 «929 56.2) 3.18 
McMinnville **........ 80 56.5) 3.76 
84 | 59.4 | 0.33 
Monmouth **............ &2 39 «58.7 2.69 
| Mount Angel t.......... 85 82 | 57.8 | 2.59 
Mount Hood............. 63 22 -| 8.5 
84 28 | 55.7 0.19 
74 33 | 54.2) 4.10 
pend 85 27 | 56.6 | 1.28 
| Riddles ®® .. 86 34 | 53.9) 2.85 
Saloma®® 84 45 | 61.5 | 1.98 
Salem dt. ........ R4 35 | 57.0 2.18 
| 20 | 46.4 |...:... 9.5 || 
Sheridan **.............. 87 35 | 57.9 | 2.85 
| Silverton *® .........6. 36/55.6) 1.81 
Siskiyou **........ 87 | 35 | 56.9) T. 
oe 80 24 53.6 | 3.04 
82/ 35 | 2.07 
ringfield*® ............ 79 | 382) 55.1) 1.76 
The Dallest............- 35 | 50.4) 1.14 
Rook L, H.t..|. 2.06 | 
88) 24 | 1.60 
West Fork 80) 40 57.5) 4.17 
Williams ............+... 8 | 81 | 56.4) 2.35 
Pen vania. | 
Altoona 89 40 | 69.3) 2.28 
| Aqueduct 35 | 68.4) 2.94 i} 
Beaver Damt...... 1.08 
Bethlehem ........ 0.63 i 
Blooming Grove *! 1.35 {| 
Brookville t..... 3.37 iI 
Browers Lock. 0.47 
Cameron ...... 2.50 
Carlisie...... 1.06 
Cassandra... 8.69; T. | 
Center Hall . 2.10 | | 
Chambersburg + 0.82 
Coatesville .... 100 35 .8 | 1.42 
Coopersburg ..... 91 88 68.4) 0.75 i] 
Davis Island 1.38 
91° 80°) 66.2%) 9.08 
Duboist .........+- 1.60 
Duncannon.......... stan sett 1.69 
Dyberry 26 | 62.3) 0.95 
East Mauch Chunk.. 97 | 30 | 66.6) 1.00 
92 36 | 67.8 | 0.74 
| Edinboro *!............. 84 35 | 63.3 |....... 1.0 
Emporium 88 | 34 68.8) 2.89 
Forksof Neshaminy *'. | 69.5 | 0.77 
| Frederick ........ het 0.84 
Gettysburgt.:..... sees 39 69.2) 1.24 i} 
Grampian 90 36 | 65.1} 2.20) T. | 
Greensboro t vs 0.55 | 
Hamburg 100 36 | 70.8 | 1.62 
Hollidaysburg .. $1 | 68.0) 1.91 
Honesdale.......... 80/ 62.4] 2.12 
Huntingdon at.......... 32 68.8) 1.26 
Kennett Square......... 97 39 | 70.2) 1.55 
| Lancaster........... 96 37 | 69.0) 1.61 
| Lebanon...... 98) 85 1.8 
|| Le Royt....... 3268.7; 311) T. | 
| Lewisburg..............., 34 | 67.2) 4.11 | 
|| Lock Havent ...........| 96| 36 67.8| 3.18 
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mperature. | Precipita- 
(Fahrenheit.) tion 
Cont’ ° ° Ine. | Ins. 
8.88 
Oi) Cityt ........ 5.15 
Ottaville......... 0.59 
| Parkert....... 2.77 
| Philadelphiaa. 0.81 
| Philadelphia?>. 0.58 
Philadelphia c... 0.81 
Point Pleasant .. 0.55 
Pottstown..... 1.01 
uakertown 0.87 
eading*...... 0.37 
Renovo........ 2.38 
Ridgwayt....... | 2.20 
Saegerstown .........+.. 5.41; T. 
Salem Corners........... | 2.42 
| Soramtonm 29 | 65-0 2.21 
| Seisholtzville ........... 1.01 
| Selinsgrove ............. 32 65.8 1.58; T. 
Shinglehouse............. 24 8.00 
| | @ 29 | 61.8 2.08 
| Smithe 0.70 
| Somerset | 31/666 0.50! T. 
| South Bethlehem ....... | 96 4 | 71.4 |......- 
South Eaton ............ | 92) 1.68 
Spruce 
State College..:......... | 65.7 | 1.75 
Stoyestown t....... che | 0.72 
Sunbury..... | 2.50 
| 28 | 64.6) 1.47 
Uniontown........... ooo} 40 | @.7 | 1.22; T. 
Wellsboro *t!........... 92 2 | 58.7; 1.12; T. 
West Chester.......... ; 70.7 0.62 
Westtown?.............. 96 4 | 69.6 0.67 
White Haven............ ” 35 | 68.6 1.84 
Wilkesbarret ........... bs) 80 | 67.4 1.59 
Williamsport ........... 92 | 86 | 66.6) 2.12 
% | 87 60.6 4.01 
Rhode Island 
1.21 
Kingston ....... 04 37 | 64.5 1.29 
Lonsdale | 2.45 
Pawtucket 92 87 | 64.6 | 2.43 
Providence @ ........++.. 98 44 | 67.4 2.20 
Providence ¢ 40 | 65.7 | 2.48 
South Carolina. | 
Allendalet ... 92 58 | 76.2) 1.82 
Anderson t . 0.99 
Batesburg t. 1.06 
Blackville t 0.11 
Camden t... 0.92 
Central t . 
| Cheraw at 0.54 
Cheraw bt | 0.65 
Conway t.. | 2.88 
Darlington .. -| 1-18 
| le 1.86 
Florencet..... | WR 60 | 78.6) 1.47 
rgétown t ........... | 91) 64 78.0) 1.70 
Greenvillet ...........+. | 36/742] 222 
Greenwood ......... 52/768) 0.10 
| Holland t............ | 85)76.3) 0.69 
Kingstree at ............ | 94 50 76.8 1.00 
Little Mountain......... 102 80.0 0.12 
Longshore t ...... | + 96) T. 
| MeCormick *+!.......... | G2 | 76.0 |.....5. 
| Mount Carmelt.............. 
Port | 9 | 5.93 
Red Hill ** ......... 49 | 73.5 0.50 
| 53 | 76.7 | 0.50 
St. | 58 76.6 | 1.86 
St. Matthewst .......... 77.9) 1-41 
St. Stephens t...... nae | 1.08 
Santuckt...... av 49/754) 1.68 
Shaws Fork *! .......... 100) 60 | 81.0 ....... 
Society Hill t............ | 41/748) 0.78 
Spartanburgt........... | 106, 4)77.4 
|) 98) 58) 783) 0.29 
Yemasseet a5 57 1.97 
97 | 4% | 76.8| 1.26 
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TasBLe II.—Meteorological record of voluntary and 


other cooperating observers—Continued. 


Stations. 

South Dakota. 
Aberdeen? ............. 
Alexandria ¢ ..........+.. 
Asheoroft 
Bowdle *t!........ 


Brookings ... 
Castlewood ¢ .. 


ted 


snow. 
snow. 


snow. 


Minimum. 
Total depth of 


Mean. 


| 


Rain and melted 


° | Mean. 


zee° 


College Station 


‘Salt 


Corsicana @.........« 
Corsicana 


Sno 


De Smet t.... 
Edgemont ...... 
Farmingdale .. ae 

Faulkton ¢.. 

Flandreau t. 
Forestburg t 
Forest City? .. 


Greenwood...... ....... 
Highmore t¢ ....... 


Hotch City? ........... 
Kimball 
Millbank +. 
Northville*!......... 
Nowlin 
Parker? 
Plankinton t............. 


Rosebud 


Arlington ...... 
Ashwood *t!...... 

Brownsville t.... baad 
Byrdstown ¢ . 
Carthaget .. 
Clarksville 
Clinton t.. 
Colambiat . 
Covington >t 
Dyersburg t 

Elizabethton 
Fairmount *! 
Florence ¢ ... 
Franklin..... 


Tennessee. 
Andersonviile*! ........ | 


Greeneville t ......... 
Hohenwald * 


Johnsonvillet ........... 
Lynnville*! ....... “dense 

oMinnvillet ........... 


Newport **.......... 
Nunnelly*'.......... 
Riddleton?* .............. 
Rockwood ¢ 
Rogersville*! ........ Pee 
Savannah... 
Springdale*!*........... 
Tullahoma .......... 


enas. 
Albany 
Arthur City? 


Beeville 
Boerne ® 
Brady? ........ 
Brazoria? ....... secvecte 
Brenham f 
Burnet *t!............ 
camp Eagle Passt ...... 


 Minimom. 


| Rain and mel 


3 


TPL 


h 
Fredericksburg *t! ..... 
Gainesvillet....... 


| Wells...... 
Wood we 


| Grape Vinet............. 


PRMOSH 


SM SSSSS SS SPH 


2 


cone 
pa 


Menardville*t! 
idland 


Mount Blanco*t'. ..... 
New 


| San Marcos at... 
| San Marcos >t... 


oe 
> 


Brigham City........ 


a 


| New Whatcom t. 


22 


rge 
Lake City...... 


| Soldier Summitt.... 


Burlington t 


| Chelsea *! 


Trasburgt ......... 
Jacksonville ...... 

St. Johnsbury ........... 


Simonsville.... 
Strafford *t! 
Vernon*®.. 


Virginia 
| Abingdon? .......... «.- 
| Alexandria .............. 

Ashlandt......... 


| Blacksburg... ............ 


Buchanant........ 


Richmond ............ 


| Saltville ......... 
Smithvillet.............. 
Spotisville t............. 
Stanardsvillet.......... 
Stauntont..... 


| Ellensburg .............. 
Ellensburg (near) ...... 


Fort Simcoe 
Spokane 


Hunterst................ 


Monte Cristot.... 
Moxee Valleyt... 


Stillaguamisht......... 
Sunnysidet ............. 


and melted 
snow. 


Mean. 


Rain 


SELES 


Callavillet .............. 
Christiansburg t......... 
Dale Enterpriset........ 
Fredericksburg t........ 


EE 


SSS 


4 
4 
354 SrpremBeER, 1895 
(Fahrenheit.) tion. ) (Fahrenheit.) | tion. (Fahrenheit.) tion. 
| 
° | | ° F | Utah—Cont'd ° Tel | Ins. 
| T. | 79.6 | Provo 08 | 
Columbiat...............| 98 | 50 | 79.4 
Cross + % 8.0 | 86 39 
105 | 98} 81.8 ....| 85 
| Dublint 98) 48) 784 Vermont. 
112 18 | Durham t Of 
102 25 Duval ®? 106 56 coves] 
OPMWall 
16 brewat Enosburg Falist........| 88 
100 23 Fort Clark..............-| Hartland t...............| 
Fort Hancock ...........| 102 40 
106 23 
102 7 
100 18 86 
102 85 
106 21 
| | 
0s 
103 23 
1.¢ Happy t....... 97 0 | Bedford City ............|. 
Big Stone Gapt.......... 89 
108 2 100 
Sioux Falist.............| 108 20 ......|........ 
atertownt.............| 100 12 
14 17 
640 Manassas................ 98 | 
| Marion. 86 | 
98 38 | Montereyt ......... 
| | 
; 
Rockymountt.....,..... 96 | 
92 
100, 43 98 
100 
| | 
» 37 ashington. 
Cascade Tunnel ....... | 1.0 
Mount Carme --| 8 | Dayton 
236 East Sound.............. 
| Corinne *® 90 | 33 7 
% 45 Fort Duchesnet.........| 91 24 | | 
38 cies 87 | 16 6 T. | Madrone*t!........ .... dy 
| 36 Hebert 88 | 18 
‘ Huntsville. .............. 6.0 | 
100 80.5 T. | Pomeroyt............... 
Austind 81.0 |.......| Mantit 98) @ 1.0 | Silver Creek*!.......... 
102 83.5 98) 32 | | South Bendt............ 
= 80.4 Pleasan tet?..... 8.0 | ‘ 
80.1 Ogden a | Tacomat.... ............ 
| 81.6 | i 95 | | | Waterville? 
4 
| 
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II.— Meteorological vecora of and other evoperating 


‘Temperature. 74 Precipita- i] | ‘Temperature, | Preci ecipita Temperature. | Precipita- 
(Fahrenheit, tion, (Fahrenheit.) (Fabrenheit.) | tion. 
3 3 | 3 
Stations re | Stations 3. Stations. | 
g g | g g | | | 
| 
ashington—Cont'd. ° ° © | Ins. | Ins. Wisconsin—Cont’d. | Ins. | Ins. Mexico—Cont’d. ° ° bd Ins, | Ins. 
weet 73 | 31 54.0) 4.54 Fond du Lact. 6%) 1.6 Leon de Aldamas....... 87 51 | 68.8 | 2.24 
Grantsburgt 93 27 | 62.6) 4.70 Mexico .....%..... 78 48 68.4) 3.20) 
Beverly? 90) 70.0! 2.62 « 3. 10 Puebla . 51|65.7| 4.98 | 
Bloomery tf 85 | 67.0 |......- Harveyt 28 | 65.3) 1.50 Topolobampo 77 | 85.8) 4.49 
Bluefield t............... 9%) 33) 71.3) 1.18 Hayward 91 27 | 59.8) 6.58 New Brunswick. 
Buckhannon @t 2.05 Hillsboro 96 24 65.4) 1.62 BE. 71 38 56.8) 1.97 
Buckhannon t ........- 92 39 | 66.9 |....... Janesville t 28 67.8) 0.67 West 
Charleston fF. 1.05 Kenosha* | 40 67.1|....... | Grand Turk 2.17 
Dayton*'....... 69.3 Koepenick * 88 | 32 62.4) 4.40 
Elkhorn t...........+. 68.4 0.98 Lancastert . 93 30 | 65.8 | 3.42 
Glen ville 3.74 Manitowoc 00. ‘ 1 16 EXPLANATION OF SIGNS. 
Grafton t .........+ | Meadow OF | 64. * bser 
Harpers Ferryt 1.18 Neilisvillet ....... .....+ 9 | 31 | 68.4) 3.44 + Weather Bureau instruments. 
Hewettt ............ eee 73.3 0. 68 New Holstein ........... 96 31 «63.7 1.38 t Record furnished by the Arrowhead Reservoir Com- 
artinsburgt ..... OBAKOBN | following the name of a station indicates 
88 | 40 68.3 |....... POPIN 29 64.6) 3.79 the hours of observation from which the mean temper- 
Morgantown 1.30 Pine Rivert ............. 98 | 27 | 65.8) 1.73 ature was obtained, thus: 
Morgantown dt ......... 94) 38 | 69.7) 1.25 Port Washington ....... 9% | 30 | 64.6) 1.4 ean of 7a. m.+2p.m.+9p.m.+9p.m.+ 4. 
New Martinsville t...... 95 41 | 70.6 | 1.98 Prairie du Chien ........ 100 34 | 67.2, 2.48 of 8a. m.+8 p. m. +2. 
Nuttallburgt ... ....... 17 | 2) 72.1) 0.75 | Racine 90 | 31 | 68.4 )....... Mean of 7a. m.+7 p.m. +2. 
Pennsboro cose 101 31 i Rhinelander eseces 91 30 58.2 3.04 ‘Mean of 6a. m. 6 p. m, + 2. 
seveeslecsecsleceses 1.33 Royalton ........cse.00 98 29 65.4 2.66 5 Mean of 7 a. m. +2 p. m. + 2. 
95 39 | 72.6 1.76 Sharont........... oe 92 7 / 66.2 8.85 © Mean of readings at various hours reduced to true 
88 | 33 6.6) 1.60 Shawano 98 | 26) 61.8) 2.15 dail mean by special tables. 
0.42 || 28 4.69 ean from hourly readings of thermograph. 
93 | 30 69.9) 2.69 Stevens 97 | 27 | 6.2) 2.91 of 7a.m.+2 9p. +3. 
9) 82/748) 4.25 Sturgeon Bay Canal*¥.) 36 | 58.2 )....... | ef and 
% 38 | 70.5 |...... Two Rivers*™.......... 84 35 50.3 |.....+. Mean of sunrise, noon, sunset, and midnight. 
Valley Junctiont.......) 96 | 27 | 68.9) 2.48 The absence of a numeral indicates that the mean 
92) 42/ 70.3) 1.69 Viroqua 95 | 32 | 65.6) 2.87 temperature has been obtained from daily readings of 
1.7 | Watertownt............/ 98) 27 67.1) 1.82 the maximum and minimum thermometers. 
9% | 44/714) 1.96 Waukeshat ..........++. 98 | 33 | 67.0) 1.56 _ An italic letter following the name of a station, as 
92 8.7) 1.6 Wausau 2.8) 3.33 “ Livingston a,” “ Livingston 6,” indicates that two or 
West Bend .......... eos] 92) 30 | 65.4) 0.85 more observers, as the case may be, are reporting from 
96 | 25 | 6.4) 3.60 Westfield = | 66.3) 1.44 the same station. A small roman letter following the 
= | 64.6 | 4.90 name of station, or in columns, indicates the 
r 8 missing from 
| 8/592) 3.90 Big Horn Ranok.........| 8|51.6| 0.04| 40) 
96 3 65.7 0.73 Cheyenne 3.3 No note is made of breaks in the continuity of tem- 
93 29 | 68.1 1.58 Fort Laramiet.......... 101 19 / 68.2 0.16 perature records when the same do not exceed two 
38 (61-1 | 10.21 Lander (V- 0.) | 12 55.5 | 2.25 20.5 TOSSES 
32) 644) 211 Laramie . | 018) 
98 31 | 65.6 | 2.36 | 58.0) 0.33 Illinois, Atlanta, June, 1895, make precipitation 4.12 
90 2% | 64.8) 6.30 I | 54.4) 1.40 6.0 instead of 0.88 Page 282, July Review, the mean tem- 
90 24 | 66.1 2.98 i 55.4 0.75 6.0 perature at St. Lawrence Island, should read —9.9 in- 
% | 82/648) 1.07 67.4) 0.60; 6.0 of —2.9. 
99 | 63.8) 4.06 ore.—The following change has been made: North 
87 | 27 | 50.2) 5.85 Ciudad P. Diaz. 82.4] 5.90 I Dakota, Washburn changed to Falconer. 
III.—Data from Canadian stations for the month of September, 1895. TasLe III.—Data from Canadian stations—Continued. 
Pressure. Temperature. | Precipitation. & Pressure. Temperature. | Precipitation. & 
a | 3 a ga g 3 ie 
= = & = = 
Inches. \Inches. | Inches. ° ° Inches, Inches. Inches.| Inches.| Inches.| Inches | Inches. 
St. Johns, N. F ......... 20.82 | 29.96 | — 52.6 |—2.8| 8.47 |......... w. Saugeen, Ont ........... 29.29; 29.99 — .05 60.0 3.5 | 1.88 | — 1.68 w. 
Sydney, C. B.I ......... 29.91 | 29.97 | — .06 56.1 + 2.86 | — 0.38 sw. | Parry Sound, Ont....... 29.30 | 29.98 | — .0 57.0 1.5} 2.11) — 2.22) w. 
Grindstone. G.of St.L..| 20.84 | 29.87 |........ sw. | Port Arthur, 29.16 | 29.85 | — .11 52.6 2.1) 4.27 | + 0.80 sw. 
Sable Island ............ BD. GB sess |. sw. | Winni , Man ......... 29.00 | 29.82 | — .10 49.1 1.14) — 0.86 | w. 
Halifax, N.S ...... 29.88 | 30.01 | — .04 57-6 | + 1.1) 2.45 | — 1.10 | sw. | Minnedos a, Man.. 28.02 | 29.82 | — .10 46.8 0.3) 1.98 0.56 | w. 
Grand Manan, N. B 29.94 | 29.99 |........ 56.7 |.... t 0.42 | w. gu Appelle, Assin ...... 27.60 | 29.86|—.06, 460)/—2.5) 1.57 0.43 | Rw. 
Yarmouth, N. 8.. 29.938 | 30.01 | — .06 55.8 0.3) 2.68 0.04 | sw. edicine Hat, Assin....| 27.57 | 29.86 | — .02 49.0'— 5.5) 1.88 1.08 | w. 
St. Andrews, N. B 1.25 | — 1.87 | nw. | Swift Current, Assin...| 27-30 | 29.88 | — .06 47.0|—40) 0.97 | — 0.16 | w. 
Charlottetown, 29.92 | 29.96 3.61 | 4- 0.75 | 8. Calgary, Alberta ....... 26.29 | 29.85 | — 42.6 | — 6.9 | 2.53) + 1.68) w. 
Chatham, N. B... 29.938 | 29.95 | — .06 55.4 2.4) 1.34) — 1.38) w. Prince Albert, Sask ....| 28.30 | 29.82 )........ 44.8 1.85 w. 
Father Point. Que 29.88 | 29.91 | — .07 50.1 0.1 | 1.66 | 1.14) w. Edmonton, Alberta ....| 27-54) 29.89 — .01 43.7|— 4.9) 1.94| + 0.45 | nw. 
ebec, Que.... 29.64 | 29.96 — .06 55.6 0.6 | 2.22 | — 1.45 w. Battleford, Sask........ 28.08 | 29.81 |........ nw. 
ontreal, Que. 29.77 | 29.97 | — .06 58.9 1.4| 3.40 | + 0.17 | sw. | Spences Bridge, B.C...| 29.11 | 20.98 |........ cute lw. 
Rockliffe, Ont . 29.44) .08| 54.2 1.7 | 3.02 | — 0.68 | nw. amilton, Bermuda. . 29.92 | 30.08 | .01 | 
Kingston. Ont . 29.69 | 30.00 | — .04 60.4 0.9, 1.62) — 1.15 sw. | Banff, Alberta ......... 25.34 | 80.01 |........ 89.0 | sw. 
Toronto, Ont . 29.64) 30.02 — .04 59.1 1.1 2.45 | — 0.30 | sw. uimalt, B. C......... 20.96 | 20.99 )........ 50.7 8. 
White River, Ont. 28.57 | 20.91 |........) 49.1 0.2 | 2.92 | — 0.16 | s. Anticosti, Gulf of St.L..| 29.82 | 29.85|—.07| 2.82)......... | nw. 
Port Stanley, Ont .. 29.40 | 30.08; — 61.2 )........ 8.37 | + 0.72 | sw. 
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Taste 1V.—Mean temperature for each hour of seventy-fifth meridian time, Si 
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Taste V.—Mean pressure, for each hour of seventy-fifth meridian time, 
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New Orleans, La 

New York, N. ¥ 

Pa... 

Portland, Oreg.. 


i 


Santa Fe, N. Mex.. 


uette 


Memphis, 
Salt LakeCity,Utab 


St. Paul, Minn ..... 
Savannah, Ga...... 
Washington, D.C .. 


Philadelphia, Pa 
St. Lonis, Mo ...... 


Havre, Mont.... 
Kaneas Cit 

Key West, 

Mar 

Pittsbu 

San Dieg« 

San Franc 


sms 
Bismarck, N Dak | 46.0 70.7 | .6 | 52. 
6 6 .9 | 59.7 71.9 .7 5 | 
6 ‘4 | 60.6 70.2 rar | 63. 
| 68.1 72.1 | 66. 
6 6 | 65.2 79.3 | 60.8 | 
6 6 0 | 62.5 73.4 | 65. 
6 | 72.7 . .6 68. } 
6 | 62.6 82.5 69.8 | 
| 51.6 60.6 | 52. 
Havre, Mont.... 46 .4 | 4.4 44.2 9 | 63.8 | 52 .2 49.1 
Kansas City 6 68) .5 | 66.7 | 66.0 65.6 .5 69.4) 7 
56 L6 | 54.9 | 55.0 | 55.1 3 | 65 | 87-7 
7 .9 | 71.0 | 70.3 | 60.9 2 | 83 | 0 | 74.2) 7 
7 77.4 | 76.9 | 76.5 | 76.2 81.4 | 83.4 | 84.0 | 85.6 | 85.1 | 85.5 | 85.3 | 85.3 | 84.4 80.2 79.1 | 78.6 (77.9 | 80.7 
65.8 | 64.8 | 64.3 64.7 69.4 | 71.6 | 73.4 | 74.7 | 75.5 | 75.7 | 75.8 | 74.7 | 73.4 69.6 | 68.6 | 67.7 | 66.9| 69.6 
66.6 [NES | 65.1 | 64.8 | 65.3 71.8 | 74.4 | 76.2 | 77.8 | 78.8 | 79.2 | 78.9 | 78.0 75.7 70.2 | 69.3 | 68.3 | 67.4) 71.2 
reves) 6 65.6 2 | 64.7 | 64.1 | 63.9 71.2 | 78.2 | 75.6 | 77.2 | 77.7 | 7.8 | 77-8 | 76.7 75.9 4 71.2 69.7 | 68.6 | 67.4 70.8 pan? 
54.4 | 52.9 | 52.1 50.9 | | 54.0 | 56.6 | 58.4 | 60.7 | 62.0 | 68.5 | 64.0 61.5 | 60.0 | 58.6 | 57.7 | 56.9 
| 
5 60.6 | 64.2 | 66,8 71 1 63. 
6 70.8 | 73.9 | 77/0 7 
61.7 | 64.2 | 6615 68 3 65 : 
59.3 | 68.8 67/2 71 4 67. 6 
“« 6 f 63.8 | 65.6 | 6719 71 3 68. , 
. 5 56.3 | 57.9 | 59.8 63 4 60. 57.9 | 
5 ; 61.0 63.5 66.2 70 9 65. 60.9 | : 
7; 81.0 | 88.0 | 84.0 84 6 7. 74.0 | 
6 74.2 | 76.4 | 78.4 81 0) 69. | 67.3 7 
4 
| | | | | | | iz 
154 | .155 | .158 | 185 | .117 O78 | 088 | 108 | | 42 | .130 
2 896 | | 926 884 | 878 | | .808 | | 805 | [895 | 
282 290 | ‘8085 204 288 269 | | | 287.286 | [282 |. 289 
185 | | . 149 165 144 | . 130 099 | | 105 | | 122.128 | 134 
408 | .415 | .425 446 120 | .408 873 | | 384.398 | 400.405 | 1409). 410 
246 | | | 278 | .287 265 | 247 230 | 200 | am | | 253 a 
253 257 | 9 271 | 227 "230 | [248 | 1251 | | 1258 
? $86 | | 308  .410 413 | .394 341 | 844 | .850 | | | .384| .385 
905 | .909  .916 | 918 | 874 | .866 | (891 | 896 | | 307.900) .893 
992 | .008 029 | O81 | -985 | | -001 | -010 -O12 | .000 | -007 
2 005.011 | .016 028 | .012 973 | .971 | .975 | .985 | | .990 | .002 .007 ‘ 
2 958 | 983 | 945 | | 978 | 984 | 986 | 981) .975 
2 115 | 119 | .128 106 | .095 085 | .085 | 090 | 096 | .100 .102 | |. 107 
2 637 | | 3 672 | 650 611 | | .618  .630 | 641 | 647 
73 | .987 002 .983 57 | .961 | .969 | | 901 | | .986 
2 20 | . 731 712 | 604 | .700 | 707 | .716 | .720| .721 | .720| .717 
2 4 | .952 984 . 921 912 | | 1985 941 | O44 | 945 | 940 
2 17 | . 190 185 | .178 149 | | | .163 | .167 | | | 
850 | .845 | .842 863 | .868 
72 | .481 508 481 | .462 424 | .424| .481 | 442 | .451 | | 456 
| 014 029 016 | .002 963 | .967 | | | .998 | .007 .008 
64 43 | .645 683 677 | 666 616 | .600 | .602 | 600 | .617 | | .641 
| 864 | 853 810 | .807 | | .813 | 824 | | |. 836 
2 a 847 ane | 855 309 | .800 | Sood 7) 
23.375 | 410 404 | 392 $42 | | | | 354 | | 368.375 
29.971 6 | .978 005 976 945 | 953 | 966 | 972 | | .979 | .974 | .972 
29.906 | | | | 980 | 980 | 960 | 968 | | | 
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TasLe VI.—Average wind movement for each hour of seventy-fifth meridian time, 
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ibe 
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ad 


Charlotte, N. C.... 
Wis 

4 

, Cal 


Chattan 
Chicago, Ill........ 


Idaho 


Corpus Christi, Tex 
Independen 


Davenport, Iowa. 


Cincinnati, Ohio-. . 
Cleveland, Ohio.... 
Columbia, Mo..... 
Columbus, Ohio... 
Concordia, Kans .. 
Denver, Colo..... 
Des Moines, 
Detroit, Mich..... 
Dodge City, Kans. 
Fort Canby, Wash.. 
Fort Smith, Ark.... 
Fresno, Cal........ 
Galveston, Tex..... 
Grand Haven, Mich 
Green Ba 
Indianapolis, Ind. . 


Hannibal 


> 266 


‘a... 
Mich...... 


fie, 


Little Rock, Ark.. 
quette, 


Los An 


Sgi:: 
“ee os 
. 
EEE 
Sida 


Louisv 


Sora) 


Pigg: 
23535 
SESE 
stars SEBEL 


be 
= 
§ 
4 a a a < = a a a a 
%4| 84) 8.8 | 7.0 9 | 12.0 11.7 | | i 9/1 6.2 
8 | 48) 48 6.8 | 2 | 8.7 | | 1 0 5.6 
4 eee] 78! 79] 7.8 7.5 ) 8 | 11.8 | 12.2 3/1 1 2/1 7.8 
18-6 | 19.6 | 19.4 1 1 15.2 | 1 21.9 21.4 6 16.5 17 
9 6.7 | 6.9 ad 7| 71) 7.0| 8 | 7-0 
+4 26 2.9 | 5.1) 6 | 8.5 
4.4 4.7 0; 5.0 3.7) 4 3.2 4 
9 49 4.9 5.6 8 8.9 1 9. 9 5.1 5 
9.4 | | 8.1 ” 7.8 | 8 | 12.4 | 14.4 5/1 17. 7/1 9.7 
11.4) 1101 im 11 13.4 | 1 9 13.8 | 13.1 1/1 13. 4/4 12.5 11 
8 8.7 | 8.7 | 8.8 8.3 | 11.5 | 12. 9/11 9.2 8 
wee] 7.0! 8.9 1 7.8 | 10.4 10.0) Ho | 1 12. 7.6 7 
6.8 6.0 | | 7.4) 7.8 4 9. 5.4 4 
6 11.7 | 11.4 | 10.4 1¢ 11.8 | 1 | 12.5 | 12.5 | 12. 9 | 12 11.2 12 
| 5.8) 5.9) | 8.0, 9 10m | 7.0 6 
4.4| 42) 40! 4 4.6 5.5 | 5-9! 5.9| 5.7 | 6.1) | 5.1 4.5 | | 
$9) 3.8) 32) 3.7) 8 | 6.1) 6.3 6.7 | 7.3| 68/2 4. 3 
an 7.8) 7.8) 7.2) 69) 7 6.5) 6.5) 8.3 12.1) 12.9 14.9 | 159 | 15.6 | 14.7 1 9. 
18.4 | 19.0) 18.4) 18.6 19.1 | 18 17.7 | 17.4 | 18.3 | 19.2 | 20.3 20.6— 20.4 | 19.6 17 1 i 18 
al 5.4) 4.8) 4.7) 4.8| 4 6.4 | 6.4) 8.0 85 9.0 9.2 | 9.7) 95) 7 5 5 
12.5 | 12.6 12.7 18.1 12.9) 1 11 13.6 81 3 10.8 1 12 
3 67 7.0) 7.2) 7.0) 7 10.7 8 4 | 10.8 7. 6 
‘ 48) 06) 43) 4 7.2 1 1| 7.7| 6 
8.6) 82| 7.7| 7.2! 7 10.1 5) 5 | 11.8 | 1 
11.7 | 10.6) 84) 7.1) 6.6 6 11.9 1/17 2 15.9 | 1! 14.0 | | 12 
7.9 7.6 | 7 7 12.4 7/13 0 | 11.7 | 10 7) 8 
4 69) 68) 6.7) 65) 5 5.9 8 6.8) 5 5 6 
8&1] 80] 7%1| 6.8! 7.5) 8 13.9 9 6 | 12.5 | 10 Amin 
90) 95! 10.0) 94) 8.3 12.4 i 13.4/| 8 8.0) 9 
18.3 | 13.8 | 12.9 | 12.2) 11.4) 1 11 18.7 9 2| 19.4 | 17 13.8 12H | 12H 12 
| | 
10-1) 10.1) 95) 91) 8 11.7 | 8 6 | 10.7 | 10.0 | 11.8 | 10.7 | 11.0 | 10.1) 10.7 
7.3 | 84/ 7.4) 7.7) 7 9 10.7 9 5) 92) 8.1 7-7| 7.7| 7.71 7.8) 8.9 
9.6 | 10-4 | 10.1 | 10.2 | 10.2 | § 9 10.6 1 11.5) 11.1 10.2; 8.6| 8.9 10.1 
++ 10.4 | 10.0 | 10.4 | 10.9 | 10.6 | 9 11.2 3 6| 8.2) 7.9 8.8; 89) 98) 98) 10.1 
48) 41) 8.7) 8.7) 8.2 | 6 | 4, 9.9) 91 7.4| 46) 5.5 
11.2 10.5 9.8) 8.7 8.0! 8.5 8.7 | 10-1 9.1 10.8 10.9) 114 12.7 12.2 | 12.0 | 11.9 | 12-1 | 11.2} 10.9 | 10.8 | 11.2/ 11.0) 10.6 
5.7| 58) 54) 51) 5.2] 63) 68) 7.4) 7.7) 82) 6.0) 45| 44!) 47) 
7.6) 69) 62) 5.7) 51) 61) 47) 43! 44) 44) 5.3 5.1) 54) 5.2) 5.4] 5.5) 5.6) 5.6) 5.9) 67) 69) 5.6 
94) 92) 93) 92) 92) 88) 90) 84) 86) 9.8) 10.0 10.8 | 11.0 | 10.5 | 10.7 | 11.2 | 10.6 | 10.8 99) 97 | 10.1) 99) 97) 98) 98 
. 10.6 | 10.4 | 10.5 10.7 | 10.6 | 10.5 10.4 | 10.7 | 11,3 | 12.6 | 12-9 | 13.4 | 18.5 | 18.9 | 14.0 | 18.5 | 11.7 | 10.6 9.9 | 10.2) 10.8/ 11.2 11.6 
7 8.5| 84) 82) 7.6) 7.7) 7.8 7.8 | 8.4 | 10,1 | 11.1 m0 | 13.7 | 14.0 | 18.0 | 12.6| 11.6) 92) 80) 80) 7.4) 7.9) 
8.5 | 9-4) 86) 82) 86) 84) 9.0) 10-1 | 11.8) 12.4 | 12.2) 12.5 | 12.9 | 12.7 | 12-4) 12.2/ 10.8) 7.8) 7.8/8.0) 8.1 | 
4 - $8) 87) $2) 32) 37) 44) 56) 71) 65) 7.5) 84) 81) 85) 6.7 | 5.3| 52) 4.5) 46) 4.0) 
10.2 10.4 | 10.2 10.2) 9.9) 9.7 10.5 10.9 11-3 | 11.7 | 11.9 | 12.1 | 12-0 | 11.5 | 10.9| 10.8) 9.8 9.8 | 10.2 9.7| 9.4) § 
Rs 7.7 | 7.9/ 7.9) 7.9) 7.7) 8.5) 84! 7.5 | 18-6 | 18.8 | 18.8 15.0 | 15.1 | 18.6 | 18.8 | 10.7) 8.2) 7.7 7.6 | 
| 7.9| 7.8) 6.4 6.7) 6.8) | 6.4) 6.5) 60) 6.7) 7.5) 82) 9.1 ine 10.6 | 11.2 | 11.2/ 10.5 | 91) 94) 93) 
11.1 | 11.2) 11.8 11.3 11.5 | 11-3 | 12.6 | 15.6 | 17-2 | 18.1 | 18.9 | 19.9 | 19.8 | 19.4 | 19.4 | 18.6 | 17.4 | 14.8 | 13.7 18.4) 13-1 
78) 7.6) 7.2 7-0) 7.6) 7-5) 7.3) 82) 98) 10.4) 10.7 | 10.6 | 11.5 | 12.3 | 12-0| 11.8/ 10.7) 9.1) 7.8) 8.4) 
| 79) 7.8) 8.2 7.9 | 7.5 | | 6.6) 7.3) 64).67) 7.1) 7.4) 6.9 7-8 10.1 | | 12 12.0 | 12.9 | 11.7 11.0 | 9.7 | 
4.2| 4.6 3.9 39) 4.2 5.9 6.8) 7.0 7.8| 7.8 7.4) 6.2| 4.9 4.8) 42) 4.3) 
4 
8.9 4 reat | 8.2) | 
8.2 7 9 11 1 | 10.0 | 
10.0 0 13 11.4 
7.8 ? 1( 10.8 7 
7.0 2 7.9 7 
12.2 11.4) 1 6 14 1 | 18.5 11 
1.9 2.2) 5 5 5.8 
7.7 8.5 | 3 10) 11 9.3 7 
a 3.7 3.1) 2 0 4 7 | 
| 9.6 10.8 | 4 9 11 12 | 11.0 | 
3.9/ 8 2 7 8.4 | 4.0) 
2.0) 18) 1 7 2 4 6.8 | 2.8 
5.1 6.7 | 5.6) 5 9 8 9.3 5.3) 5.5 
1.9 1.2) 1 2 6 5 | 6.2 | | 46) 1.9 
12.5 11.5 12.8 12 3 14 11.1 | 11.8 11.9 1: 
7.9 3 | 9.5) 95) | 4 | 
2.0 6 6.6) 6. 7 5 
5.4 2 11.0 11.1 11. 4 3 
8.9 14.3 | 15.0 | 15. 7 11 
4 3.9 8.5 9.5) 9. 8 8 
3.1 3 7.4 | 7. o 
9.8 i 15.4 | 16. 1 i 7 
7.3 0 1 10.2 9. 5 i 
3.7 3 7.1) 7%. 2 
6.3 1 | 11.7 | 11. 6 
4.5 2 | 8.7 | 1 
1.3 1 0 1 11.9 | 13 1 8 11 
6.4 3 8.1 84 3 
6.3 2 11.2) 10.4 8 3 
8.3 5 12.1/ 11.9 1 
8. 6 2 9 12.2 | 12.1) 1 5 
8.7 0 12.8 | 13.3 | 1 x 
0.5 0 (10.0) 9.7 | 7 
7 7.5! 7.5! 4 
Revy——5 
t 


| i 
= 


1,9 
*To mouth of Mississippi River. 
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TaBLe VIII.— Temperature of the wet-bulb thermometer, September, 1895. 


| Local time 8 A.M. 8 P.M. 
Local time 8A. M. 8 P.M. faster or 
faster or Stations. slower than 
tations slower merid-| yay .| Max. " ean. 
7th merid- | wax Min. | Mean.) Max.| Min. | Mean ian time. 
5 ° ° ° i Up. Lake Region—Con. h. m. 30 60 
4 Eastport. Me ..... DF. 68 42 55 72 44 57 | Green Ba 37 BI 40 53 
4 Portiand, Me oF. 69 33 51 67 38 53 | Duluth, Minn........... 
| Mass... , Minn........ 
46 Dak....... 154 8. 56 1 
Block 4F. 3 59 72 41 61 Williston, N. Dak...... 
States SF. 69 42 57 73 41 59 35 59 76 42 68 
Albany, N. 3 “4 61 79 44 63 ‘ ime 7 32 58 39 62 
8 New York, N. Y........- 78 71) 4 60 78 42 64 | Des Moines, taverns 168. "1 36 60 74 43 63 
4 Harrisburg, Pa........--- 6 43 63 Keokuk, Iowa...... .. 8 73 42 64 78 47 69 
6 Philadelphia, Pa......... $8 7 | 76 42 65 Cairo, Ill 5 59 64 
8 Baltimore, Md ........... 74 63 7 41 65 | Springfield, Ill.......... 36 61 2 65 
Lynchburg. Va 16 8. S| | || 101 8. 41 64 46 68 
5 8. 76 48 | 68 
6 South Atlantic States 23 8. 42 65 | 72 42 66 Columbia, Me 4 62 42 65 
Kittyhawk, N.C... “8. 2 66 | 73 | B 67 iss 70 5B | 72 38 69 
5 eksonville, 26 8. 7 56 | || Miles City, Mont........ 8. 31 46 
3 Eastern tes. “4 68 ddle Slope. 60 36 53 
Pensacola .Fla........... 78 74, Pueb 13158. 70 81 58 4 e 
Montgoiner 8.| 73) 4) 69) | Dodge city ~ wl 4 6s 
Meri an, 55 8. 70 80 49 72 Wic ita, ADS 30 8 71 36 63 7 44 67 
4 Vicksburg, Miss 103 8. 52 74 Oklahoma, Okla........ 1 
shreveport, ine} i 2 1478.| @| @| 39 
Fort Smith, Ark 7| 4| Sout secs.) wl ef 62 
Little Rock, Ar 130s. 53 7 | 80 57 76 «El 2 04 S. 58 26 45 58 36 51 
Chattanooga, Tenn...... S 2 65 | 7 | 44 68 || Nev 25158. 53 36 54 82 49 
‘ Nashville, Tenn ......... ¢ 61 73 39 68 251 8. 52 29 39 58 33 49 
Pittsburg, Pa............ 61) 64) Fort Canby, Wash. 3148.| 52) 4 
Oswego, 11 68 | 38 56 70 39 58 ove 3 18 54 36 47 70 45 55 
Rochester, N 208 70 41 59 7 40 Pas 0 
Brie, Pa...........-- 7s. 72 39 59 74 12 62 M cal 3178. 54 42 49 59 50 54 
Cleveland, Ohio .... 30 Ss. 72 39 58 72 41 61 || Eure utr pater 3098 60 41 52 68 46 60 
Ohio.......... “8. 58 38 61 | Red Blu 306 8. 60 2 52 68 49 60 
Ohio. 2 38 | 58 72 38 59 Cal 3 10 59 a7 62 51 BS 
Alpena, Mich ............ 38 | 38 59 | Fresno, 60 53 65 56 61 
Port Huron, Mich........ 30 8. = 3 53 | San Luis Obispo, Cal... 3 03 8. 58 40 
* Sault Ste. Marie, Mich... 37 8. 34 58 | 76 42 62 
Chicago, 50 8. 71 


= 
4 
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“ 
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TABLE Ix. ond 8 p. m., daily, during September, 1895. 
| Component direction from— Resultant Component direction from— | Resultant 
Direction! Dura- Du 
ra- 
| | 8. | B. | W. thom | N | | 
| | | 
England. | Hours. Hours. Hours.| Hours. ° Hours. | Upper Lake Region—Cont’d. Hours.| Hours, Hours. Hours. ° Hours 
Hastport, 14 19 | 12 s. 7w. 15 Milwaukee, Wis 9 | 31 19| s. 13 w. | 23 
Portland, Me... 14 22 | 7 3 Os. w. ©Green Bay, Wis...... 9 34 12 6 6s. Ow. 
Northfield, Vt....... 35 2 s. 30. w. 20 Duluth, Minn ........... 6 17 18 
Boston, Mass... ....--.. 19 | 12 6 31 | 74 w. 26 North Dakota. 
Nantucket, 18 12 18 11 | Moorhead, Minn 21 | 17 os. 8Ow. | 
Woods Hole, Mass.* 4 17 | 9 s. Be. 18 St. Vincent, 19° 15 15 on. 68 w. | 11 
Block Island, R. 20, 6 s. Bw. 11 | Bismarck, N. Dake... 16 5 n.35w.. 16 
New Haven, Conn ...........- Rw. | 10 || Williston, N. 2) 
New London, Conn .......... 17 12 18 n. Upper Valley. 
16 | s. Sw. 16 || La Crosse, 36 7 | 13 sos. 13 w. | 26 
New York, N. | 7 «6s. Ow. 2 Davenport, Towa 8 36 19 «6s. Ww. 28 
Harrisburg, Pa.. 19) 2 n.4w. 7 Des Moines, Iowa...... 11 32 | 10 18 | s. 21 w. | 22 
Philadelphia, Pa. 17 11 | 2 | Keokuk, Iowa.......... 33 10 | 21s. 26 w. 6 
Baltimore, Md . 8 18s. 84 w. 10 || Cairo, 2; s. 7 
Washington, D.C 21 21 15 2 Springfield 9, 19) 8. % 
Lynehburg, Va..... 6 0 18 8. Be. 8 Hannibal Mo .. 8}; 12 s. 31 
10 | 2 10 5s. Sle. 23 Columbia, 4) 15 | 10 s. Re. | 13 
Hatteras, N.C 19 17 20 17 Se. | 4 City, M 41 15 s. Me. | 32 
Raleigh, N.C. 18 | 3 17| s. 2w. 5 Oma 13 28 s. de. 2 
Wilm 24 16 2 | «on. He. 11 | Sioux City, Iowa.... 18 30 16 10 8s. We, 18 
17 19 2 9 s. Se. Pierre, 8. Dak ......... | 12 | 17 13 
Augusta. s. We. | Huron, 8. Dak.... | 20 11| 8. Te. 9 
Savannah, Ga 19 9 n.6e. 14 orthern Slope | 
Jacksonville, Pla. 9 7) n.éle, || Havre. Mont 19 | 10 | 11 | 33) on, 68 w. 
Florida Peninsula. | Miles City, Mont ..... 15 23 13 | 3 13 
Duplter, Pla... 18 15 | Helena, Mont.................. 10 13 8) 40 Sw. 32 
| w 9 | 17 43 We. 41 Rapid City, 8. Dak......... ends 18 16 8 29) n. 8 w. 21 
Chae 2 3 8 n.@e. 32 Cheyenne, 19 15 5 35 on. 82 w. 30 
Titusville, "via 19 ll 16 | OT, WYO 10 5 30 | 8. 59 w. 29 
Eastern Gulf States. North Platte, Nebr............ 13 14 20| s. Bw. 4 
Atlanta, Ga.... Mon. 6le. 12 Middle Slope. 
Pensacola, Fla . 17 21 0) n.4e. 16 Denver, Colo. dare 16 19 15s. We. 
Mobile, Ala .. | 9 12 | 7) n.1lw. % | Pueblo, Colo... 21) 14 16 n. 52 w. 11 
Montgomery, Al : a 10 30 8 | B. Re. 28 Concordia, Kans 12 | 37 7 9| s. Sw. 25 
Meridian, Miss 16 @e. 22 Dodge City, Kans 12 | 37 21 1 58. 32 
Vicksburg, Miss... .. 2 21 sa 10. Kans 41 17 8s. We. 36 
New Orleans, 16 10 | 8. Be. 19 Oklahoma, Okla 39 4 6 s. I7e. 
Weatern Gulf Southern | 
Shreveport, LA. | 17 27 4 8. | Abilene, Tex ................ 10 39 16. 9 8. 30 
Port Smith, Ark. 10 18 35 2 s. %e. 34 Amarillo, Tex.............. 6 4 liw. 42 
Little Rook, Ark ll | s. Be. 15 
Corpus Christi, Tex................ 19 26 | 2 4 | 74 e. 26 | El Paso, Tex 2 7 13, We. 
Galveston, a2 29 8. Me. 32 Santa Fe, N. Mex ........ 9 | 29 19 Mw. 21 
Palestine, Tex . ob Fase! 13 25 3 8. 30) «Phoenix, Ariz .........-. 13 15 22 | 21 We. 2 
San ° 16 B s. T4e. 18 15 17 23 n. 69 w. 8 
‘aliey and Tennessee. Independence, Cal....... 46 19 19 4 w..... “4 
sake 14 15 2 n. 60 w. die Plateau. 
Knoxville, Tenn | 16 Mon. 6e. 18 | Carson City, Nev........... 8 Mos. Tiw. 
Memphis, Tenn .......... 21 21 21 15 Winnemucca, Nev ....... 19 12 11 n. 69 w. 19 
Nashville, Tenn......... 12 | 8 | Salt Lake City, Utah. ............. 21 16 21 | 18 n.3le. 6 
Lexington, Ky.......-..- 12 13 s. 16 thern Plateau. 
Louisville, Ky....... 19 29 8 8s. 2w. 11 Baker Ci ty. Ores... | 11 16s. 45 w. 7 
Indianapolis, 18 13 21) w. 11 Idaho Falls, 13 390 2 83 8s. Bw. 2 
Cincinnati, Ohio . 15 20 19 2 s. 3lw. 6 Spokane, Wash 13 27 12 | 19 «8. Ww. 15 
Columbus, Ohio......... 9 18 1B alla Walla, Wash.......... 5 38 9 2) s. 18 w. 35 
Pitteburg, Pa ............. 18 17 13 n. 8 w. il or 
Parkersburg, W. Va 16 16 6e. 9 | Fort Canby, 17 21 14 16 8. 4 
Lower Lake | | Port Ange 6 % 15 8 s. Bw. a4 
Buffalo, 19 15 8s. 77 w. 9 Seattle, Was 15 29 17 11 | 8. Be. | 15 
wego, N. Y.............. 16 | 2 5 15 | 18 =Tatoosh Island, Wash 3 21 | 2 | s. Ze. | 23 
Rochester, N. ¥............. 11 | 12 8. 47 w. 25 | Portland, Oreg 21 17 | n.76w. 16 
cece 29 9 2 Bw. 19 Rosebu 33 10 10 20 xn. Bw. 
Cleveland, Ohio............ 12 26 ll s. @e. 21 Mid 
Sandusky 9 23 s. w. 18 | Eureka, © 14 19 9 30 8. TT w. 2 
ledo, ni = s.6iw. Red Bluff, Cal 33 19 10) n.77e. | 9 
Detroit, © 18 «os. 4 w. 17 Sacramento, Cal ...... 16 33 ll os. Bw. | 22 
aged | San Francisco, Cal................. 8 ~ 3) 41 
Alpena 9 4) s. aw. 20 South Pacific Coast Region. 
Marquette. Mioh................ 9 Siw. 18 | Los Angeles, Cal .............. ... 19 7) 8) n.30w. 14 
Port Huron 32 “4 s. 3w. 21 San Diego, Cal......... 23 10 on. 46 w. 32 
Sault Ste. Marie, Mich..............| 18 || San Luis Obispo, | 
Chicago, Ul... 31 6 8. 36 w. | 
* From observations at 8 p. m. only. 
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TasBLe X.— Thunderstorms and auroras, September, 1895. 
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Arkansas ........ 
California. . 
Colorado......... 


Alabama .. 
Arizona 
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Feria 
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Dist. of Columbia 


Florida .......... 


Georgia .......... 


Connecticut ..... 
Delaware ........ 


esa 
S 


Montana ......... 


Mississippi....... 
Missouri ......... 


Minnesota ....... 


Massachusetts... 
Michigan ......... 


Maryland ...... 


Nebraska ....... 


Nevada .......... 


© 


New Hampshire . 


New Jersey .. 


2,8 64° 


New Mexico ..... 


New York........ 


North Carolina .. 
North Dakota ... 


Oklahoma ... 


Oregon .... 


Pennsylvania... 


o's 8 2. 9's 0/06 
“eee 


5388 


= 


Rhode Island .... 


South Carolina .. 


Utah 


est Virginia ... 


Ww 
Ww 


Sums 


| | | | 5 1617 18 19 20 | 23 24 | | 27 | 28 | 90) 
a States. | | | | | | | | | ra 
1 1 6 2 10 wee 2 wal 24 | 11 “| 
108 71 110 116 107 | 79 115 | 65 | 66 | 60 | 69 | 15 | 8 | 68 [177 | 18 | 17/| 12 
«2.703 60 45 76 103 71 113 68 | 62 138 110 116 143 | 75 | 70 127 | | | 
4 
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Percentages for each hour of local mean time ending with the respective hour. 


Taste XI.—Hourly sunshine as deduced from sunshine recorders, 
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Tastes XII.—Hourly precipitation, 


| 


| 


‘dg | age 


| 


©. 
| 


588 


Stations. 


844 


Galveston, Tex.... 
Indianapolis, Ind 
Jacksonville, Fla . 
Jupiter, Fla.* .. 


N. Dak 
Boston, Mass .... 
Cleveland, Ohio. 
Dodge City, Kans 
Duluth, Minn ... 
Bastport,Me...... 


Atlanta,Ga....... 
Baltimore,Md.* . 
Buffalo. N.Y .... 
Chicago. Til. .... 
Cincinnati, Obio 
Denver, Colo.*.. 
Detroit, Mich. ... 


REKSSERS 


828, 


cone 


New Orleans, La 
New York, N. Y. 


Memphis, Tenn . 
Milwaukee, Wis. 
Nantucket, Mass 
Nashville, Tenn. * 
Norfolk, Va ..... 


Louisville 
Marquette 


8858258, 


sso se 


Mo.. 


Sait Lake City, Utah’ 


San Diego, Cal .... 


San Francisco, Cal 
Wilmington, N.C... 


Savannah, Ga..... 


Philadelphia, Pa 
Pittsbarg, 
Vicksburg, Miss... 
Washington, D. C. 


i Pa 
Portiand, Me... 
Portiand, Oreg. 
Rochester, N. ¥ 
St. Paul, Minn. 
Seattle, Wash..... 


Omaha, Nebr. ... 
St. Louis, 


| 
| 
Stations. | | <s 
Hours. 
| | 97 921.0 3 
69 |......| 921.6 4 
6 ..... | 314.6 
41 ......| 221.6 ) 
i 50 |.....-| 216.0 H 
P. 35 \....--| 208.0 : 
96 200.2 ) 
hese] 72 302.2 
17 |.....+| 258.0 ) 
P. | 170 
T. | ...+-| 20.9 5 
69 ......| 906.2 4 
P. 68 ......| 279.9 
2 ......| 819.0 
| T. 5A ......| 388.9 
69 ......| 238.2 
wos] | \......| 
T | T.| | T. 0.04 'T. 0.01 T. 0.10/ 0.01 | 0.01 0 o| T. 0.00 0.00) 0 
0.00 | 0.00 0.20 0.40 | 0.12 | 0.10 0.10 0.11 0.16 0.06 0.40 1.21 0 10 | 0.00 T. T. 0.00) 6 
T. | 0.05 0.05 0.29 | 0.16 | 0.02 T. 0.01 T. 0.00 T. 0.00/ 0.00 0.00 0 00 | 0.00 0.00 0.00 T. | 
0.08 0.24 0.01 0.14/0.07/0.05 T. | T. 0.04) 0.08 0.01 0.00| 0.14 | 0.01 T. T. 0.04 0.17 0.08 
T. | T. 06.19 0.35 0.68/ 0.27 6.06 0.04 T. 0.02 0. T. | T. | T. 0.15 0.06 35 | 0.32 0.02 0.02 TT. 
0.02 0.02 0.08 0.15 0.01 | 0.00 0.00 0.00' 0.00 0.1 0.00 T. 0.01'0.01 O01 T. 00 | 0.37 0.01 0.11 0.11 : 
| 0.01 | 0.04 0.01 | 0.00 | 0.00 0.09 0.01 | 0.9 0.00 0.00 0.00) T. | 0.00 | 0.00 00 | 0.00 0.00 0.00 0.01 
0.00 | 0.00 0.00 0.00 0.00 2 0.02 0.04 | 0. T. O01) T. | 0.60 0.07 41 | 0.06 0.09 0.02 | 0.07 
0.09 | 0.09 0.09 0.09 | 0.08 T. 0.00 0. 09 0.00 | 0.00 | 0.00 | 0.01 | T. | Hoo) T. 0.01 0.09 0.10 
T. 0.04 0.16 0.08 | 18 0.02 T. | 0. 0.28 0.01 0.04 0.01 0.00! T. | 9-98 T. 0.00 
0.00 | 0.00 0.00 | 0.00 | 0.00 TT. T. | 0. 00 0.00 0.00! T. | 0.00 0.00 | 0.00 | 0.00 T. 0.00 
O41 0.76 0.29 | 0.27 | 19 0.18 0.94 0. 11 0.18 0.17 0.08 0.10 | 0.06 0.04 | 0.06 0.2% 0.25 2 
O01 0.00 | 0.00 | 0.08 | 10 60.12 0.18 | 0. 01 T. |0.01' T. 0.08 0.04 0.26 | 0.22 0.21 0.10 
..| 0.01 | | 0.01 | 0.00 | 0.01. 0.14 0.06 | 0. 0.49 0.08 =T. | 0.01 0.01 0.00 T. 
0.00 | 1.24 5 0.4 T. oloo 0.00 0.00 0.00 0.00 | 0.00 0.00 0.10 
0.00 0.00 | T. | T. 0 0.05 | 0.50 0.88 1.84 0.24 0.07 ( 0.17 0.14 | 
| 0.08 | 0.21 0.01 0 0.71 2.45 0.57 0.32 0.76 0.40 0.04 0.04 1 
Kansas City, Mo. . | 0.00 » 0.00 0.36 0.01 0.17 0.12 0.02, 0.01 T. 0} 0.23 0.00 
Key West Fla......../ 0.31 | 4 6 | 0.38 0.11 iy 0.09 0.18 0.21 0.10 0 0.07 0.22 3 
Little Rock, Ark..... | 0.02 0.00) T. | F. 0.01 0.19 | 0.10 0.02 0.00 T. 
Ky ........| 0.00 0.00 | ¢ 0.02 0. 0.00 0. 0.00 | 0.00 0.00 0.00 
Mich.....| | 0.88 | 0.02 0. 0.02 0.14 0.24 0.11 0.37 
0.00 | | 0.00 | 0.01 | 0. 0.18 0.14 | 0.08 0.00 0.00 
O07 | 1 | 0.00 | 0.08 | 0. 0.00 | 0. 0.22 | 0.08 0.00 | ¢ T. 
O16 | ( 0.35 | ¢ 0.04 0. | 0.1 0.05 | 0.00 0.00 0.00 = 
| | 0.08 0.21 | 0. T. | 0.00/00 0.33/ T.  T. | ¢ 0.08 4 
| T.| T. 0.00| T. 0.01 | 0. 0.05 | 0.34 | 0.9 0.07 | 0.08 0.02 | ¢ 0.08 
eet 00.02) T. 0.00 T. 0.00 | 0. T.| T. T. | 0.28 0.06 | 0.17 | 
O00 | | 0.00 0.00 0.00 0.00 0.00 0.08 | 0.00 | 0. T.| T. | 0.00) 
| 0.01 | 0.01 0.01 | 0.06 0.08 | 0.16 T. T. 0.00 T. | 0.00 | 0.02 0.00 | 
0.02' Git 0.14 0.08 0.00 0.00 0.00 0.09) T. 0.08 0.08 | 0.08 | 0.01 | 0.02 
0.00 T. T. 0.01 T. | 0.00 0.75 | 0.42 0.02 | 0.08 | 0.15 
70.14 0.08 6.23) T. 0.01 T. T. 0.09 0.00 | 0.00 | 0.01 | 
de T. (0.01) T. | T. 0.10 0.05 | 0, 0.02 0.08 | 0.05 | 0.09 | 0.10 0.19 0.04 | 0.10 | 0.08 3 
0.04 0.09) 0.17 0.21 0.06 0.14 T. | 0.08 | 0.07 T. 0.02 0.01 | 0.08 | 0.08 | 
0.00 0.06 0.00 fee 0.35 0.14 0. 0.15 0.10 0.01) T. T. 0.00 0.00 0.00 | 0.00 | 
0.06 0.08 0.08 B16 0.32 0.09 0. 0.27 0.61 | 0.33 | 0.21 18 | 0.16 0.15 | 0.08 | 0.02 | 
0.08 0.02 0.02 Foz ( 0.02 0.04 | 0. 0.04 0.12 | 0.08 | 0.18 02 | 0.00 | 0.08 | 0.06 | 0.08 | ; 
0.00 0.00 0.00 Hoo 0.00 0.00 0. 0.01 0.00 0.00 0.00 00 | 0.00 0.00 0.00 0.00 § 
0.06 0.08 T. Hor 0.01 0.02 | 0. 0.07 0.01| T. | T. 01 | 0.08 0.02 0.08 T. , 
0.02 0.02 0.22 1 0.21 0.16 | 0. 0.05 0.09 | 0.16 | 0.01 09 | 0.08 0.04 | 0.05 | 0.18 
0.06 0.01) T. - | T. | 0.01 | 0.01 | 0. | 0.04 0.02 | T. | 0.01 13 | 0.10 0.04 | 0.04 | 0.04 | > 
0.00 0.00 0.00 0.00 0.00 0.00 0. T. 0 T. | T. 01 | 0.00 0.00 | 0.00 | 0.02 
T. (0.12 T. 0.03 0.01 0.19 0.08 | 0. 15 | 0.24 T. 0.00| T. | 0.00 0.08 0.09 0.04 0.02 
| T. | | | O28 | 0.00 | 15 0.22 | | 0-64 | 0.21 0.86 | 0.02 | | 0.58 0. | 0.01 | 0.08 | 0.01 
* Record incomplete. a 
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TaBLe XIII.—LHecessive precipitation, by stations, for September, 1895. 


Rainfall 2-50 | Rainfall of 1inch, 
in 24 | OF more, in one 
fe | more, hour. 
hours. 
< 
Alabama. Inches. Inches. Ins. h.m. 
1.01 | 1 00 5 
Calabasas............... 1.10 | 1 00 13 
CAMP. 1.50 | 100 6 
2.35 | 200 26 
California 
Eureka ....... 2.77 
uincy........:. 3.04 
Shasta .......... 2.58 
Trinidad (L. 3.24 
Upper 7.41 
er | 2.10 | 1 00 3 
Augusta .......... | | 1.08 | 1 02 6 
Indiana. 
n tory 
Towa. 
Emmetsburg ..... 2.50 | 
Kansas. 
Independence ............ oween 4.73 
3.88 
7.82 
Yates Center ... | 6.37 
Marrowbone .............. dado lodee 


Ma 
Baltimore.............. 
Easto 


Ellicott City .. 

Pallston ............ 

Prederick........... 

Westminster ...... ove 

Massachusetts 

Michigan. 
dev 
Charlevoix :....... 


TABLE XIII. — Excessive precipttation—Continued. 


Rainfall 2-50 | rainfall of 1 inch, 
more, in | Lg one 
ours 
Stations. bg 
BE ¢ 
§ 
Michigan—Cont’d, Inches. | Inches. 
OVO dese | 8.55 | 
nnesota. 
$.55 
4.15 
New Ulm .. 4.92 | 
St. Peter.. cos ub sees 6.22 | 
ci 4.20 | 
Worthington 5.28 
Mississippi. 
Missouri. 
2.50 
Nebraska. 
North Carolina. 
Ohio. 
Oklahoma. 
Oregon. 
van 
Johnstown ....... cess | 1 90 | 10 
St. Matthews 1,08 | 1 00 | 10 
Greenwood 1.59 130) 5 
Plankinton 5 
Ashwood ...... 2.55 | 2 30 / 10 
1.02 | 1 00 9 
Lynnville .... 3.53 | 3 00 10 
ashville .. 1.26 | 1 00 9 
Rugby ..... ae 1.00 100 16 
Wisconsin 


PS 


4 
4 
, 
Louisiana. 
| 6} | 
ayviile 1,00) 1 00 12 
G 
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Taste XIV.—Mazimum rainfall in one hour or leas, September, 1895. Taste XIV.—Mazimum rainfall—Continued. 
Maximum rainfall in— | Maximum rainfall in— 
Stations. Stations. 
5min.| Date. min. Date. 5 min.| Date. | 10min.) Date. |1 hour.) Date. 
. Inch. | Inch. Inch. Inch. 
sese 0.08 15 0.11 Nantucket, Mass 0.08 30 0.15 30 0.33 27 
Baltimore, Md. cose Nashville, 0.40 0.55 9| 1.26 9 
Bismarck, N. Dak........ 0.04 0.29. | New Orleans, La. | 6.30 16 0.57 16 0.71 16 
Boston, 0.02 New York, N. ¥ | 0.14 0.23 2% 60.27 26 
| 0.18 0.37 Omaha, Nebr... | 0.07 6 0.12 6 0.2% 6 
Cimoinuat!, | 6.06 0.32 | Philadelphia, Pa... 0.02 7 0.04 7 0.17 
Cleveland, Olilo «.. eves) 0.90 0. 60 0.48 10 0.70 10 1.11 10 
Demver, Colo, Portland, Me........... cond da gest 0.07 26 0.10 0.23 26 
0.06 4 0.41 Portland, Oreg....... 0. 02 11 0.04 11 0.10 12 
Dodge City, Kamas, ..... 0.01 2 0.06 Rochester, N. ¥ 0.20 26 0.25 26 0.79 26 
codecs cose ence 0.30 11 0.80) 0.17 16| 0.18 16| 0.25| 6,16 
MO | Ol4 26 26 0.2% 0.12 2 0.18 2 0.64 22 
| 0.10 12 0.18 12 0.48 Salt Lake City, Utah *............. 0.02 18 0.08 18 0.13 18 
Indianapolis, Ind.* 0.24 4 0. 35 4 1.25 San Diego, Cal. ....... bape | 0.01 23 0.01 28 0.01 28 
Jacksonville, Fla | 0.24 183 0.39 13 1.08 San Francisco, Cal......... 0.08 12 0.05 12 0.17 12 
Fin. | 0.33 4,6 0.63 6 2.10. Savannah, Ga... 0.13 10 0.17 10 0.30 9,10 
Kansas City, Mo .............- 0.2) 048) Seattle, | 0.08 0.05 19) 0.10 20 
0.27 0.47 0.67 23 Vicksburg, Miss............ 0.01 2 0.08 2 0.11 2 
Little Rook, Ark... | O01 1 0.02 1 0.09 1 Washington, 0. 08 6 0.13 6 0.26 18 
Loulsville, Ky..... | ON 16 0.15 16 p | 6.30 8,9 0.55 1.17 9 
Marquette, Mich........... | 0.12 «0.15 | «(0.36 
Milwaukee, Wis... | 0.5. 15 0.68) * Record incomplete 
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Chart I. Total Precipitation. September, 1895. 
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Chart V. Relative Variations of the Horizontal Magnetic Force and the Northwest Preo2ures 
and Temperatures. 


516) 12) 76|77| 79 | 2/\22| 23] 25] 26| 27\ 26] 29) 30] 
Ht 
+10 
Magnetic oO | 4 = \ 
29.60|4 | 
2980 AN | 
Pressure 3000 N | ne 
+/0° | 45 
+5 
Temperature. O | 
North West Ternoeratures \tressure| Horizontal Magnetic force 
| 63 66 74 | +8 | +/0 29,59 4359 |} 478 3 ¥/0 | +19 
2| 59 | 67 | 68 | +5 |+7 | 45 |-2 | 2952 | 4368! 465 | | 4/7 | 427 
| 59 1 | -3 |-9 | 2974 | 4370) 487 | | 479 | +29 
4145 | $9 | 65 | -7 | | +4 | -9 2982 | 433/ | 426 | -25 | -42 | -22 
5 | 43 | | §3| -8 | -2 | -7 |-/¢ | |4343|\ 443 | |-25 | -7 
6 | 43 | $0 | §2 | -7 | -6 | -7 | 30/9 |4340|44/ | | -27 | 
7 | 40 | 53 | 8 | -9 -2 -/2 29.94 4234.0 | 44.1 | -/6 | -27 
8 | 44 | 59 | 69 | -¢ | +12 |-4 | 2264 |4399|45/ 1-7 | 
i 29 | 47 63 66 #16 | #10 29.8/ 435.2 | 45.6 | -/0 | ~/2 
49 | 56 | 65 | +3 | +4 | 410 | -2 |4360|476|-2 | +8 | 4/5 
| 66 | 6 | #2 | 45 | 47 1-3 30.11 |4350|46.7|=/2 | -s | #8 
64 | 70 | | | 4/7 43 2989 |4350|468 | -/2 | Oo | +6 
50 | 6 |W | +7 | | | +6 227/ |4364|496.0 | +2 | +/2 | +/9 
/4\5' | 60 | 63 | | #2 | #72 1 49 3007 |4366|464 | -6 |-4 | +7 
16 50 | 56 |65 | 19 | 49 | 415 | 43 2997 | 4337 | 442 | -25 | -36 |-/8 
16 | 49 | OF 7/ WG | 422.) +7 2977 |4346 | 449 | -/6 | -19 | -6 
/? | 52 | 67 | 66 | 43 | 422 | | 40 | 2972 |4359|449 | -3 | -/9 | #/ 
48) 50 | 6F | 72 | 12 | | #26 | 29.43 | 4360|450 | -2 | -@ | #2 
19| 45 | 59 | 63 | +e | | +7 146 | 2963 |4346|444 | -24 |-@ 
20} 40 | 43 | 46 | +4 | | -6 3004 |4342)433 | -20 | -35 | -/6 
2/ | 3S | 36 4/ -3 435.0 | 44.7 | -/2 -2/ 
22| 40 | 40 | 49 | +6 | o | +6 |-a | 3006 |4346|448 | -16 | -20 | -6 
46 | S50 | 58 | +3 | + | 46 | +5 | 2982 | | | -3 
241 45 | $6 | 55 | 43 | +86 | 14a 177 | 2984 464 | ~2 | #9 
25 | 42 | 54 | SO | | H10 | #5 30.22 |435.8| 45.6 | -4 | +4 
26| 92 | | 49 | #2 | #21 470 143 | 30/0 | 4364) 45.8 | -8 -/0 | +3 
27| ao | SY | 46 | | 6 | 47 | +39 | 3040 1435614957 | - | #3 
| 47 | ae | | ws | o | 3040 |4368| 466 | -2 | 4/4 
29| 42 | 47 | 44 | 48 | +4 | | 4342) 468 | -w |-3 
30| 46 | 54 | 49 | #20 | 4/4 | | 3009 | 4303) 406 -6? -24] 
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